
I 
i 

% I 

I 
I 
I 
I 
I 
I 
I 
i 

!• 
] 

i 

I 
i 

I 

i 

i 

i 

I i 
i 

i 

Golder Associates 
CONSULTING GEOTECHNICAL AND MINING ENGINEERS 

\ >VD 

REPORT TO 

MONSANTO INDUSTRIAL CHEMICAL COMPANY 

ON 

HYDROGEOLOGICAL INVESTIGATION 

SODA SPRINGS PLANT SITE 

SODA SPRINGS, IDAHO 

VOLUME 3 

APPENDICES H - K 

DISTRIBUTION: 
2 copies - Monsanto Industrial Chemical Co. 

Soda Springs, Idaho 

2 copies - Golder Associates 

Vancouver, B.C. 

I floo? UM 
^ 0 ̂  ̂  3> 

I 
September, 1985 ° 842-1543 

GOLDER ASSOCIATES (WESTERN CANADA) LTD. • 224 WEST 8TH AVENUE. VANCOUVER, BRITISH COLUMBIA, CANADA V5Y 1N5 • TELEPHONE (604) 8T9-9266 • TELEX 04-508800 

OFFICES IN CANADA '' UNITED STATES • UNITED KINGDOM • AUSTRALIA 



September, 1985 842-1543 

VOLUME 3 

TABLE OF CONTENTS 

Appendix H Geochemical Data - Northern Engineering and Testing 

i) November/December 1984 

ii) February/March 1985 

Appendix I Quality Assurance/Quality Control Determinations 

i) November/December 1984 

ii) February/March 1985 

Appendix J Geochemical Statistical Analyses (SPSS Package) 

i) Water Groupings 

ii) Student "T" Test 

Appendix K Saturation Indices 

Golder Associates 



Appendix H 

Geochemical Data 

Northern Engineering and Testing 



Well Drilling and 

Development Chemistry 



i ̂  « 
i 

I 
i 

i 
l 
I 
i 
I* 
f 

I 
t 
i 
i 
« 
U 
I 

Client 

Water Analysis 

MONSANTO, INC. 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Lead as Pb 
Iron as Fe 
Manganese as Mn 
Selenium as Se 
Vanadium as V 
Zinc a Zn 
Silver as Ag 

Clear 'metals' sample. 

TRACE ELEMENTS, DISSOLVED 

mg/ 
mg / 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 

Identification: TW-9 
Laboratory Number: 75406 
Date Sampled: 9-23-84 

pH, standard units: 6.2 
Conductivity, umhos/cm: 1950 
Total Dissolved Solids- -

(at 180 C), mg/1: 1320 
Sodium Adsorption Ratio (SAR): 0.24 

CATIONS 

Total Hardness (CaC03): 1040 - mg/1 20.79 
Calcium (Ca): 166 mg/1 8.28 
Magnesium (Mg): 152 mg/1 12.51 
Sodium (Na): 18 mg/1 0.78 
Potassium (K): 58 mg/1 1.48 

Total Cations: 23.05 

October 24, 198 
Job No. 79-920 
Sheet 7 of 7 

meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 

ANIONS 

Total Alkalinity (CaC03): 1070 mg/1 21.40 meq/ 
Bicarbonate Alkalinity (HC03): 1306 mg/1 21.40 meq/ 
Carbonate Alkalinity (C03): 0 mg/1 0.00 meq/ 
Hydroxide Alkalinity (OH): 0 mg/1 0.00 meq/ 
Acidity (CaC03): M/A mg/1 0.00 meq/ 
Chloride (CI): 31 mg/1 0.87 meq/ 
Fluoride (F): ^ mg/1 0.01 meq/ 
Nitrate + Nitrite (N): i MWM mg/1 0.01 meq/ 
Sulfate (S04): 63 mg/1 1.31 meq/ Sulfate (S04): 

Total Anions: 23.60 meq/ 
Cation-Anion Difference: 0.55 meq/ 

# <0 

# 
7A R EF 
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CIi ent: 
I dent i !: :i cat: I on : 
L a b o r a t c:i r y tin m b e r : 
bate Sampled: 

p f-l, 5t a n d a r d u n i t s: 
Conduc t i vi ty, umhos/cm: 
Total Dissolved Solids 

(at 1 CO C> mg/1 : 
Sodium Adsorption Rati o <SAR): 
CATIONS 
Total Hardness (CaCQ3): 
Gal c i urn (Ca.) : 
M a g n e s i u m (M g ) : 
Sodium (Na): 
Potassium (K): 
ANI DNS 
Total Alkalinity (CaC03): 
Bicarbonate Alkalinity (HC03): 
Carbonate Alkalinity (C03): 
Hydro:-: ide Alkalinity (DID: 
A c i d i t y (C a C 0 3) : 
Chi ori de (CI): 
F1 Liori de (F) : 
Nitrate + Nitrite (N): 
Suliate (SD4): 
TRACE ELEMENTS 
Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Iron as Fe 
Manganese as Mn 
Lead (F'b) : 
Selenium as Se 
Silver as Ag 
Vanadium as V 
Z inc  as  Zn  

Monsanto 
TW-10 
70233 
09-20-04 

7. 0 
1360 

1 100 

0. 85' 

103 
cr n 

6 

573 
699 
0 
0 
o 

87 
1. 52 
1. 7 
140 

0. 006 
-0.005 
-0. 02 
-0. 02 

-0. 02 
0. 09 
0. 050 
0. 02 
0. 04 
-0. 02 

fidd idzteae 

T - 13-5°̂  

6*4. 
1050 

Ctt- +I~70mV 

| 
I 
I 
H 
ft 

-j ' 

*CV W 
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I Engineering 
land Testing, Inc. 

600 SOUTH 25TH STREET 
P. O. BOX 30615 
BILLINGS, MT 59107 
(406) 248-9161 

irrareM EMsnr 

I 

I 

Report to: 

r 

Report of: 

L_ 

MONSANTO, INC. 
ATTN: MR. TIM OLIVER 
P 0 BOX 816 
SODA SPRINGS, ID 83276 

Water Analysis - Plant Area 

~1 

"J 

Date: 

Job Number: 

Sheet: 

Invoice No.: 

October 1, 1984 
79-920 
1 of 1 

16638 

I 

t 

1 

« 

1, 

1 

Sample Identification: 

On September 18 and 20, 1984, these water samples were delivered to 
our laboratory for analysis. Tests were conducted in accordance with 
the U.S. Environmental Protection Agency Manual EPA 600/4-79-020, 
"Methods for Chemical Analysis of Water and Wastes." The results of 
the analysis are as follows. 

TEST RESULTS: 

Lab No.: 
Sample Identity: 
Date Sampled: 
Collected by: 

75002 
TW-11 

9/14/84 
Tim Oliver 

75228 
TW-11 

9/17/84 
Tim Oliver 

75229 
TW-12 

9/17/84 
Tim Oliver 

( D i s s o l v e d ,  m g / 1 )  

Arsenic 
Cadmi urn 
Chromium 
Iron 
Lead 
Manganese 
Selenium 
Si 1ver 
Vanadium 
Zinc 

-0 

0.005 
0.005 

02 
-0.05 
-0.02 
0.10 
0.026 

-0.02 
0.05 
0.07 

-0.005 
-0.005 
-0.02 
1 .32 

-0.02 
0.14 
0.011 

-0.02 
-0.05 
-0.02 

0.006 
-0.005 
-0.02 
0 .08  

-0.02 
0.15 
0.014 

-0.02 
0.70 

-0.02 

A minus sign indicates less than the reported value was present in the 
sample. 

Reviewed by 

MQNSAHTQ CONFIOLNTIAL 
AS A MUTUAL PROTECTION TO CLIENTS. THE PUBLIC AND OURSELVES. ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF OUR CLIENTS. AND AUTHORIZATION 
FOR PUBLICATION OF STATEMENTS. CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPORTS IS RESERVED PENDING OUR WRITTEN APPROVAL. SAMPLES WILL BE 
DISPOSED OF AFTER TESTING IS COMPLETED UNLESS OTHER ARRANGEMENTS ARE AGREED TO IN WRITING. 

(rev. 19831 NET-114 
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/ cation: 
/boratory Number: 

4ate Sampled: 

oH» standard units: 
Conductivity, "^os/cm. 
Total Dissolved Solids 
TOta (at 180 C), rag/1- . 

Sodium Adsorption Ratio (S 

Total Hardness as CaC03: 

Calcium as Ca: 
Magnesium as Mg: 
Sodium as Na: 
Potassium as K: 

Northern Engineering & Testing, Inc. 

Monsanto, Inc. 
TW-13 
75469 

10-8-84 

6.8 
675 

464 
0.15 

CATIONS 

428 
104 
41 

7 
2 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

Total Cations: 

ANIONS 

Total Alkalinity as.CaC03: 
Bicarbonate Alkalini y 
Carbonate » » 
Hydroxide Alkalini y 
Acidity as CaCOJ. 
Chloride as CI: 
Fluoride as F: 
Nitrate + Nitrite as N. 
Sulfate as S04: 

Date 
Job No. 
Sheet 

10-18-84 
79-920 
2 of 4 

378 ma/] 
461 " mg/1 

0 mg/1 
0 mg/1 

Y f -  " l / i  
0.27 rag/} 

A 4 mg/1 
37 mg/1 

Total Anions: 

Cation-Anion Difference: 

8.56 
5.19 
3.37 
0.30 
0.05 
8.91 

7.56 
7.56 
0.00 
0.00 
0.00 
0.39 
0.01 
0.31 
0.77 
9.04 
0.13 

meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meo/1 

meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 

TRACE ELEMENTS, DISSOLVED 

MQ/,] 
igolOlB*^ mg/1 

-0.02 mg/1 
0.04 mg/1 
-0.02 mg/1 
-0.0.2_™ mg/1 

mg/1 
-0^.01 mg/1 

lro.o2 mg/1 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Iron as Fe 
Manganese as Mn 
Lead as Pb: 
Selbnium as Se 
Silver as Ag 
Vanadium as V 
Zinc aS Z" value was present in the 

. -indicates less than the reported value was 
A minus sign indicates 

sample 

tflUtNliAl-

fUC L(r< - A/oT 
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Northern Engineering & testing. Inc 

Monsanto, Inc. Date 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Iron as Fe 
Manganese as Mn 
Lead as Pb; 
Selenium as Se 
Silver as Ag 
Vanadium as V 
Zinc as Zn 

TRACE ELEMENTS, DISSOLVED 

*o?oi$ 
-0.02 
0.3 

-0.02 
-0.02 

-0.01 

-0.02 mg/1 

10-18-84 
identification: TW-14 Job No. 79-920 
Laboratory Number: 75470 Sheet 3 of 4 
Date Sampled: 10-8-84 

pH, standard units: 6.9 
Conductivity, umhos/cm: 695 
Total Dissolved Solids 

(at 180 C), mg/1: 446 
Sodium Adsorption Ratio (SAR): 0.25 

CATIONS 

Total Hardness as CaC03: 428 mg/1 8.56 meq/1 
Calcium as Ca: 104 mg/1 5.19 meq/1 
Magnesium as Mg: 41 mg/1 3.37 meq/1 
Sodium as Na: . 12 mg/1 0.52 meq/1 
Potassium as K: 2 mg/1 0.05 meq/1 

Total Cations: 9.13 meq/1 

ANIONS - meq/1 
meq/1 

Total Alkalinity as CaC03: 403 mg/1 8.06 meq/1 
Bicarbonate Alkalinity as HC03 492 mg/1 8.06 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Acidity as CaC03: N/A mg/1 0.00 meq/1 
Chloride as CI: 8 mg/1 0.23 meq/1 
Fluoride as F: 0.34 mg/1 0.02 meq/1 
Nitrate + Nitrite as N: 4.38 mg/1 0.31 meq/1 
Sulfate as S04: 43 mg/1 0.90 meq/1 

Total Anions: 9.52 meq/1 
Cation-Anion Difference: 0.39 meq/1 

A minus sign indicates less than the reported value was present in the 
sample 

\h, 
jLIPT S/WPL& FIC-R 



Northern Engineering & Testing. Inc 

- -v".4- t 
lent: 

~W identification: 
Laboratory Number. 
Date Sampled: 

Monsanto, Inc. 
TW-15 
75471 

10-8-84 

nH, standard units: ^ 
Conductivity, umhos/cm. 
Total Dissolved Solids 
TOtal (at 180 C),.mg/1. 

Sodium Adsorption Ratio (S 

Total Hardness as CaC03: 

Calcium as Ca: 
Magnesium as Mg: 
Sodium as Na: 
Potassium as K: 

6.7 
680 

432 
0.17 

CATIONS 

420 
104 
39 
8 
2 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

Total Cations. 

Total 
Bicarbonate Alkali nicy 
Carbonate Alkalinity as C03. 
Hydroxide Alkalinity 
Acidity as CaC03. 
Chloride as CI: 
Fluoride as F: 
Nitrate + Nitrite as N. 
Sulfate as S04: 

Date 
Job No. 
Sheet 

ANIONS 

375 "*9/J 
458 ma/' 
0 mg/1 
0 • mg/1 
N/A mg/1 
12 mg/1 

0.26 mo/] 
4.1 mg/] 
38 mg/I 

Total Anions: 
Cation-Anion Difference: 

10-18-84 
79-920 
4 of 4 

8.40 
5.19 
3.21 
0.35 
0.05 
8.80 

7.50 
7.50 
0.00 
0.00 
0.00 
0.34 
0.01 
0.29 
0.79 
8.93 
0.13 

meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 

meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Iron,as Fe 
Mangdnese as Mn 
Lead as Pb: 
Selenium as Se 
Silver as Ag 
Vanadium as V 
Zinc as Zn 

TRACE ELEMENTS, DISSOLVED 
— — ~~ 
^OYOlOf^mg/]^ 

-0.02 

Z,"C " Z" indicates less than the reported vaiue was present in the 
A minus sign indicates 
sample °^ 

winNS&MTO CQiiFIDENTSAL 



Northern tnginutHinj 61 lOSllliy. HH— 

Client : 
Identification: 
Laboratory Number: 
Date Sampled: 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

Total Hardness (CaC03): 
Calcium (Ca): 
Magnesium (Mg): 
Sodium (Na): 
Potassium (K): 

Water Analysis 

MONSANTO, INC. 
TW-17 

75402 82 ft. 
9-22-84 

fiCREESE 

O(G 

7.7 
1820 

1240 • 

2.27 

CATIONS 

697 mg/1 13.94 meq/1 
139 mg/1 6.94 meq/1 
85 mg/1 7.00 meq/1 
138 mg/1 6.00 meq/1 
28 mg/1 0.72 meq/1 

Total Cations: 20.66 meq/1 

October 24, 198' 
Job No. 79-920 
Sheet 3 of 7 

Total Alkalinity (CaC03): 
Bicarbonate Alkalinity (HC03): 
Carbonate Alkalinity (C03): 
Hydroxide Alkalinity (OH): 
Acidity (CaC03): 
Chloride (CI): 
Fluoride (F): 
Nitrate + Nitrite (N): 
Sulfate (S04): 

ANIONS 

mg/1 10.74 meq/ 
mg/1 10.74 meq/ 
mg/1 0.00 meq/ 
mg/1 0.00 meq/ 
mg/1 0.00 meq/ 
mg/1 4.37 meq/ 
mg/1 0.51 meq/ 
mg/1 0.47 meq/ 
mg/1 4.46 meq/ 

Total Anions: 20.55 meq/ 
Cation-Anion Difference: 0.11 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Lead as Pb 
Iron as Fe 
Manganese as Mn 
Selenium as Se 
Vanadium as V 
Zinc a Zn 
Silver as Ag 

Clear 'metals' sample. 

& 

0.03 
-0.02 
0.06 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

:# 
# 



Client : 
Identification: 
Laboratory Number: 
Date Sampled: 

Northern Engineering 8. lesnng. inc j — 

^ October 24, 1934 
O AJ job No. 79-920 

s-> T.-T'ZZ Sheet 2 of 7 
. S U E ?  

Water Analysis 

MONSANTO, INC. 
TW-16 
75401 

9-29-84 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

Total Hardness (CaC03): 
Calcium (Ca): 
Magnesium (Mg): 
Sodium (Na): 
Potassium (K): 

7.4 
1670 * 

1070 
1.70 

CATIONS 

763 mg/1 15.25 
154 mg/1 7.68 
92 mg/1 7.57 
108 mg/1 4.70 
25 mg/1 0.64 

Total Cations: 20.59 

meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 

Total Alkalinity (CaC03): 
Bicarbonate Alkalinity (HC03): 
Carbonate Alkalinity (C03): 
Hydroxide Alkalinity (OH): 
Acidity (CaC03): 
Chloride (CI): 
Fluoride (F): 
Nitrate + Nitrite (N): ^ 
Sulfate (S04): 

Cation-

ANIONS 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

Total Anions: 
Anion Difference: 

11.88 meq/ 
11.88 meq/ 
0.00 meq/ 
0.00 meq/ 
0.00 meq/ 
3.61 meq/ 
0.36 meq/ 
0.51 meq/ 
3.94 meq/ 

20.30 meq/ 
0.29 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Lead as Pb 
Iron as Fe 
Manganese as Mn 
Selenium as Se 
Vanadium as V 
Zinc a Zn 
Silver as Ag -0.02 

mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 

Suspended matter in bottle for metals. 

f- .".'j 



Northern Engineering & Testing. Inc 

Client : 
Identification: 
Laboratory Number: 
Date Sampled: 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

Total Hardness (CaC03): 
Calcium (Ca): 
Magnesium (Mg): 
Sodium (Na): 
Potassium (K): 

Water Analysis 

MONSANTO, INC. 
TW-17 
75403 

9-29-84 

J^CRR YTUTW  ̂
o^ i re  

7.9 
2200 

* 

1370 
2.44 

CATIONS 

784 mg/1 15.67 
70 mg/1 3.49 
148 mg/1 12.18 
157 mg/1 6.83 
34 mg/1 0.87 

Total Cations: 23.37 

meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 

October 24, 198' 
Job No. 79-920 
Sheet 4 of 7 

ANIONS 

Total Alkalinity (CaC03): 
Bicarbonate Alkalinity (HC03): 
Carbonate Alkalinity (C03): 
Hydroxide Alkalinity (OH): 
Acidity (CaC03): 
Chloride (CI): 
Fluoride (F): 
Nitrate + Nitrite (N): 
Sulfate (S04): "" *" 

mg/1 7.32 meq/ 
mg/1 7.32 meq/ 
mg/1 0.00 meq/ 
mg/1 0.00 meq/ 
mg/1 0.00 meq/ 
mg/1 8.94 meq/ 
mg/1 0.39 meq/ 
mg/1 0.17 meq/ 
mg/1 6.27 meq/ 

Total Anions: 23.09 meq/ 
Cation-Anion Difference: 0.28 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Lead as Pb 
Iron as Fe 
Manganese as Mn 
Selenium as Se 
Vanadium as V 
Zinc a Zn 
Silver as Ag 

Clear 'metals' sample. 

0.19 
-0.02 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

# 
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Water Analysis 

Client : MONSANTO 
Identification: TW-18 
Laboratory Number: 75404 
Date Sampled: 9-29-84 

pH, standard units: 7.7 
Conductivity, umhos/cm: 1780 
Total Dissolved Solids' 

(at 180 C), mg/1: 910 
Sodium Adsorption Ratio (SAR) : 0.26 

INC. 

Total Hardness (CaC03): 
Calcium (Ca): 
Magnesium (Mg): 
Sodium (Na): 
Potassium (K): 

Total Alkalinity (CaC03): 
Bicarbonate Alkalinity (HC03): 
Carbonate Alkalinity (C03): 
Hydroxide Alkalinity (OH): 
Acidity (CaC03): 
Chloride (CI): 
Fluoride (F): 
Nitrate + Nitrite (N): 
Sulfate (S04): 

CATIONS 

ANIONS 

1140 
1391 

0 
0 
0 

20 

mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/1 
Anions: 

Cation-Anion Difference: 

22.80 
22.80 
0.00 
0.00 
0.00 
0.56 
0.02 
0.01 
0.62 

24.01 
0.66 

October 24, 198 
Job No. 79-920 
Sheet 5 of 7 

1090 mg/1 21.79 meq/1 
64 mg/1 3.19 meq/1 
226 mg/1 18.60 meq/1 
20 mg/1 0.87 meq/1 
27 mg/1 0.69 meq/1 

Total Cations: 23.35 meq/1 

meq/ 
meq/ 
meq/ 
meq/ 
meq/ 
meq/ 
meq/ 
meq/ 
meq/ 
meq/ 
meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Lead as Pb 
Iron as Fe 
Manganese as Mn 
Selenium as Se 
Vanadium as V 
Zinc a Zn 
Silver as Ag 

Light suspendeds sample. 

0.09 
-0.02 

mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 

<s\zl - -of 

NDT f£>IE 
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Northern Engineering & Testing. Inc. 
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Water Analysis 

Client : MONSANTO, INC. 
Identification: TW-19 
Laboratory Number: 75405 
Date Sampled: 10-01-84 • 

pH, standard units: 7.8 
Conductivity, umhos/cm; 1300 * 

Total Dissolved Solids 
(at 180 C), mg/1: 1080 • 

Sodium Adsorption Ratio (SAR) : 0.38 

CATIONS 

Total Hardness (CaC03): 690 mg/1 13.79 meq/1 
Calcium (Ca): 123 mg/1 6.14 meq/1 
Magnesium (Mg): 93 mg/1 7.65 meq/1 
Sodium (Na): 23 mg/1 1.00 meq/1 
Potassium (K): 11 mg/1 0.28 meq/1 Potassium (K): 

Total Cations: 15.07 meq/1 

ANIONS 

Total Alkalinity (CaC03): 361 mg/1 7.22 meq/ 
Bicarbonate Alkalinity (HC03): 441 mg/1 7.22 meq/ 
Carbonate Alkalinity (C03): 0 mg/1 0.00 meq/ 
Hydroxide Alkalinity (OH): 0 mg/1 0.00 meq/ 
Acidity (CaC03): 0 mg/1 0.00 meq/ 
Chloride (CI): 76 mg/1 2.14 meq/ 

Fluoride (F): fPllll 1 mg/1 0.07 meq/ 
Nitrate + Nitrite (N): fflllll pgli i mg/1 0.36 meq/ 
Sulfate (S04): 11111 j? mg/1 5.45 meq/ 

otal Anions: 15.24 meq/ 
Cation--Anion Difference: 0.17 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As mg/ 
Cadmium as Cd 0.008 mg/ 
Chromium as Cr -0.02 mg/ 
Lead as Pb -0.02 mg/ 
Iron as Fe 3.5 mg/ 
Manganese as Mn 0.33 mg/ 
Selenium as Se mg/ 
Vanadium as V mg/ 
Zinc a Zn **n0.03 mg/ 
Silver as Ag -0.02 mg/ 

October 24, 198 
Job No. 79-920 
Sheet 6 of 7 
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Client: MONSANTO, 
Identification: TW5 
Laboratory Number: 77261 
Date Sampled: 2-19-85 

pH, standard units: 6.8 
Conductivity, umhos/cm: 2870 
Total Dissolved Solids 

(at 180 C), mg/1: 1900 
Sodium Adsorption Ratio (SAR): 2.44 

CATIONS 

INC. Date March 4, 1985 
Job No. 79-920-1 
Sheet 10 of 12 

Total Hardness as CaC03: 
Calcium as Ca: 
Magnesium as Mg: 
Sodium as Na: 
Potassium as K: 

867 mg/1 17.33 meq/1 
166 mg/1 8.28 meq/1 
110 mg/1 9.05 meq/1 
165 mg/1 7.18 meq/1 
130 mg/1 3.32 meq/1 

Total Cations: 27.83 meq/1 

ANIONS 

Total Alkalinity as CaC03: 314 mg/1 6.28 
Bicarbonate Alkalinity as HC03 383 mg/1 6.28 
Carbonate Alkalinity as C03: 0 mg/1 0.00 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 
Acidity as CaC03: N/A mg/1 0.00 
Chloride as CI: 230 mg/1 6.49 
Fluoride as F: 12.3 mg/1 0.65 
Nitrate + Nitrite as N: 11.7 mg/1 0.84 
Sulfate as S04: 640 mg/1 13.33 

Total Anions: 27.59 
Cation-Anion Difference: 0.24 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd 0.348 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu: -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb: -0.02 mg/1 
Manganese as Mn: 4.48 mg/1 
Selenium as Se 0.010 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn 1.16 mg/1 

meq/ 
meq/ 
meq/ 
meq/ 
meq/ 
meq/ 
meq/ 
meq/ 
meq/ 
meq/ 
meq/ 

A minus sign indicates less than the reported value was present in the 
sample 
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Client: MONSANTO, INC. Date 
Identification: TW6 Job No 
Laboratory Number: 77262 Sheet 
Date Sampled: 2-19-85 

pH, standard units: 7.0 
Conductivity, umhos/cm: 2660 
Total Dissolved Solids 

(at 180 C), mg/1: 1870 
Sodium Adsorption Ratio (SAR) : 2.48 

March 4, 1985 
79-920-1 
11 of 12 

CATIONS 

Total Hardness as CaC03: 
Calcium as Ca: 
Magnesium as Mg: 
Sodium as Na: 
Potassium as K: 

882 mg/1 17.63 meq/1 
172 mg/1 8.58 meq/1 
110 mg/1 9.05 meq/1 
169 mg/1 7.35 meq/1 
129 mg/1 3.30 meq/1 

Total Cations: 28.28 meq/1 

ANIONS 

Total Alkalinity as CaC03: 355 mg/1 7.10 meq/ 
Bicarbonate Alkalinity as HC03 433 mg/1 7.10 meq/ 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/ 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/ 
Acidity as CaC03: N/A mg/1 0.00 meq/ 
Chloride as CI: 230 mg/1 6.49 meq/ 
Fluoride as F: 14.4 mg/1 0.76 meq/ 
Nitrate + Nitrite as N: 9.99 mg/1 0.71 meq/ 
Sulfate as S04: 622 mg/1 12.95 meq/ 

Total Anions: 28.01 meq/ 
Cation-Anion Difference: 0.27 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd 0.007 mg/1 
Chromium as Cr 0.02 mg/1 
Copper as Cu: -0.02 mg/1 
Iron as Fe 1.95 mg/1 
Lead as Pb: -0.02 mg/1 
Manganese as Mn: 5.68 mg/1 
Selenium as Se 0.026 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn 1.48 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



CIient: MONSANTO, INC. Date 
Identification: TW13 Job No 
Laboratory Number: 77263 Sheet 
Date Sampled: 2-19-85 

pH, standard units: 7.4 
Conductivity, umhos/cm: 900 
Total Dissolved Solids 

(at 180 C), mg/1: 512 
Sodium Adsorption Ratio (SAR) : 0.12 

March 4, 1985 
. 79-920-1 

12 of 12 

CATIONS 

Total Hardness as CaC03: 
Calcium as Ca: 
Magnesium as Mg: 
Sodium as Na: 
Potassium as K: 

489 mg/1 9.78 meq/1 
120 mg/1 5.99 meq/1 
46 mg/1 3.79 meq/1 
6 mg/1 0.26 meq/1 
3 mg/1 0.08 meq/1 

Total Cations: 10.12 meq/1 

ANIONS 

Total Alkalinity as CaC03: 411 mg/1 8.22 meq/ 
Bicarbonate Alkalinity as HC03 502 mg/1 8.22 meq/ 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/ 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/ 
Acidity as CaC03: N/A mg/1 0.00 meq/ 
Chloride as CI: 10 mg/1 0.28 meq/ 
Fluoride as F: 0.45 mg/1 0.02 meq/ 
Nitrate + Nitrite as N: 3.79 mg/1 0.27 meq/ 
Sulfate as S04: 43 mg/1 0.90 meq/ 

Total Anions: 9.69 meq/ 
Cation-Anion Difference: 0.43 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu: -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb: -0.02 mg/1 
Manganese as Mn: 0.06 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn 0.03 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing. Inc. 

Client: 
Identification: 
Laboratory Number: 
Date Sampled: 

MONSANTO, INC. 
TW14 

77460 
2-21-85 

Date March 14, 1985 
Job No. 79-920-1 
Sheet 12 of 48 

pH, standard units: 7.6 
Conductivity, umhos/cm: 850 
Total Dissolved Solids 

(at 180 C), mg/1: 532 
Sodium Adsorption Ratio (SAR): . 0.17 

CATIONS 

Total Hardness as CaC03: 424 mg/1 8.48 meq/1 
Calcium as Ca: 104 mg/1 5.19 meq/1 
Magnesium as Mg: 40 mg/1 3.29 meq/1 
Sodium as Na: 8 mg/1 0.35 meq/1 
Potassium as K: 2 mg/1 0.05 meq/1 

Total Cations: 8.88 meq/1 

ANIONS 

Total Alkalinity as CaC03: 387 mg/1 7.74 meq/1 
Bicarbonate Alkalinity as HC03 472 mg/1 7.74 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Chloride as CI: 8 mg/1 0.23 meq/1 
Fluoride as F: 0.35 mg/1 0.02 meq/1 
Nitrate + Nitrite as N: 3.70 mg/1 0.26 meq/1 
Sulfate as S04: 18 mg/1 0.37 meq/1 

Total Anions: 8.62 meq/1 
Cation -Anion Difference: 0.26 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe 0.08 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn -0.02 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering 8t Testing. Inc 

CIient: MONSANTO, INC. Date March 14 
Identification: TW3 Job No. 79-920 
Laboratory Number: 77451 Sheet 3 of 
Date Sampled: 2-27-85 

pH, standard units: 6.5 
Conductivity, umhos/cm: 1710 
Total Dissolved Solids 

(at 180 C), mg/1: 1240 
Sodium Adsorption Ratio (SAR) : 0.46 

CATIONS 

Total Hardness as CaC03: 912 mg/1 18.24 meq/1 
Calcium as Ca: 118 mg/1 5.89 meq/1 
Magnesium as Mg: 150 mg/1 12.35 meq/1 
Sodium as Na: 32 mg/1 1.39 meq/1 
Potassium as K: 14 mg/1 0.36 meq/1 

Total Cations: 19.99 meq/1 

ANIONS 

Total Alkalinity as CaC03: 954 mg/1 19.08 meq/1 
Bicarbonate Alkalinity as HC03 1164 mg/1 19.08 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Chloride as CI: 30 mg/1 0.85 meq/1 
Fluoride as F: 0.40 mg/1 0.02 meq/1 
Nitrate + Nitrite as N: -0.05 mg/1 0.00 meq/1 
Sulfate as S04: 98 mg/1 2.04 meq/1 

Total Anions: 21.99 meq/1 
Cation -Anion Difference: 2.00 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe 15.1 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn 0.27 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn 0.05 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing, Inc. 

Client: MONSANTO, INC. Date March 14, 1985 
Identification: TW4 Job No. 79-920-1 
Laboratory Number: 77452 Sheet 4 of 38 
Date Sampled: 2-27-85 

pH, standard units: 6.7 
Conductivity, umhos/cm: 1880 
Total Dissolved Solids 

(at 180 C), mg/1: 1250 
Sodium Adsorption Ratio (SAR) : 0.49 

CATIONS 

Total Hardness as CaC03: 1036 mg/1 20.71 meq/1 
Calcium as Ca: 128 mg/1 6.39 meq/1 
Magnesium as Mg: 174 mg/1 14.32 meq/1 
Sodium as Na: 36 mg/1 1.57 meq/1 
Potassium as K: 16 mg/1 0.41 meq/1 

Total Cations: 22.69 meq/1 

ANIONS 

Total Alkalinity as CaC03: 1020 mg/1 20.40 meq/ 
Bicarbonate Alkalinity as HC03 1245 mg/1 20.40 meq/ 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/ 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/ 
Chloride as CI: 27 mg/1 0.76 meq/ 
Fluoride as F: 0.40 mg/1 0.02 meq/ 
Nitrate + Nitrite as N: -0.05 mg/1 0.00 meq/ 
Sulfate as S04: 96 mg/1 2.00 meq/ 

Total Anions: 23.18 meq/ 
Cation-Anion Difference: 0.49 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe 15.5 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn 0.60 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn 0.08 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing, Inc 

Client: 
Identification: 
Laboratory Number: 
Date Sampled: 

MONSANTO, INC. 
TW7 

77453 
2-27-85 

Date March 14, 1985 
Job No. 79-920-1 
Sheet 5 of 48 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

Total Hardness as CaC03: 
Calcium as Ca: 
Magnesium as Mg: 
Sodium as Na: 
Potassium as K: 

7.3 
1820 

1210 
0.53 

CATIONS 

1065 mg/1 21.29 meq/1 
100 mg/1 4.99 meq/1 
198 mg/1 16.30 meq/1 
40 mg/1 1.74 meq/1 
20 mg/1 0.51 meq/1 

Total Cations: 23.54 meq/1 

ANIONS 

Total Alkalinity as CaC03: 
Bicarbonate Alkalinity as HC03 
Carbonate Alkalinity as C03: 
Hydroxide Alkalinity as OH: 
Chloride as CI: 
Fluoride as F: 
Nitrate + Nitrite as N: 
Sulfate as S04: 

Cati 

979 mg/1 19.58 meq/ 
1195 mg/1 19.58 meq/ 

0 mg/1 0.00 meq/ 
0 mg/1 0.00 meq/ 

40 mg/1 1.13 meq/ 
0.37 mg/1 0.02 meq/ 
-0.05 mg/1 0.00 meq/ 
98 mg/1 2.04 meq/ 

Total Anions: 22.77 meq/ 
-Anion Difference: 0.77 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Copper as Cu 
Iron as Fe 
Lead as Pb 
Manganese as Mn 
Selenium as Se 
Silver as Ag 
Vanadium as V 
Zinc as Zn 

-0.005 
-0.005 
-0.02 
-0.02 
4.03 
-0.02 
0.23 

-0.005 
-0.02 
-0.05 
-0.02 

mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing. Inc 

Client: MONSANTO, INC. Date March 14, 1985 
Identification: TW8 Job No. 79-920-1 
Laboratory Number: 77455 Sheet 7 of 48 
Date Sampled: 2-27-85 

pH, standard units: 7.3 
Conductivity, umhos/cm: 2430 
Total Dissolved Solids 

(at 180 C), mg/1: 1620 
Sodium Adsorption Ratio (SAR): 0.59 

CATIONS 

Total Hardness as CaC03: 1439 mg/1 28.78 meq/1 
Calcium as Ca: 54 mg/1 2.69 meq/1 
Magnesium as Mg: 317 mg/1 26.09 meq/1 
Sodium as Na: 51 mg/1 2.22 meq/1 
Potassium as K: 22 mg/1 0.56 meq/1 

Total Cations: 31.56 meq/1 

ANIONS 

Total Alkalinity as CaC03: 1490 mg/1 29.80 meq/1 
Bicarbonate Alkalinity as HC03 1818 mg/1 29.80 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Chloride as CI: 16 mg/1 0.45 meq/1 
Fluoride as F: 0.32 mg/1 0.02 meq/1 
Nitrate + Nitrite as N: -0.05 mg/1 0.00 meq/1 
Sulfate as S04: 44 mg/1 0.92 meq/1 

Total Anions: 31.19 meq/1 
Cation-Anion Difference: 0.37 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe 3.95 mg/1 
Lead as Pb 0.03 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn 0.07 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing. Inc 

Client: MONSANTO, INC. Date March 14, 1985 
Identification: TW9 Job No. 79-920-1 
Laboratory Number: 77456 Sheet 8 of 48 
Date Sampled: 2-27-85 

pH, standard units: 6.7 
Conductivity, umhos/cm: 1930 
Total Dissolved Solids 

(at 180 C), mg/1: 1270 
Sodium Adsorption Ratio (SAR) :. 0.52 

CATIONS 

Total Hardness as CaC03: 1103 mg/1 22.06 meq/1 
Calcium as Ca: 150 mg/1 7.49 meq/1 
Magnesium as Mg: 177 mg/1 14.57 meq/1 
Sodium as Na: 40 mg/1 1.74 meq/1 
Potassium as K: 16 mg/1 0.41 meq/1 

Total Cations: 24.21 meq/1 

ANIONS 

Total Alkalinity as CaC03: 1060 mg/1 21.20 meq/1 
Bicarbonate Alkalinity as HC03 1294 mg/1 21.20 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Chloride as CI: 27 mg/1 0.76 meq/1 
Fluoride as F: 0.42 mg/1 0.02 meq/1 
Nitrate + Nitrite as N: -0.05 mg/1 0.00 meq/1 
Sulfate as S04: 102 mg/1 2.12 meq/1 

Total Anions: 24.10 meq/1 
Cation-Anion Difference: 0.11 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe 8.76 mg/1 
Lead as Pb 0.02 mg/1 
Manganese as Mn 0.42 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn 0.05 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing, Inc 

Client: 
Identification: 
Laboratory Number: 
Date Sampled: 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

MONSANTO, 
TW10 

77457 
2-21-85 

7.6 
1520 

1020 
: 0.84 

CATIONS 

INC. Date March 14, 1985 
Job No. 79-920-1 
Sheet 9 of 48 

Total Hardness as CaC03: 
Calcium as Ca: 
Magnesium as Mg: 
Sodium as Na: 
Potassium as K: 

774 mg/1 15.48 meq/1 
114 mg/1 5.69 meq/1 
119 mg/1 9.79 meq/1 
54 mg/1 2.35 meq/1 
14 mg/1 0.36 meq/1 

Total Cations: 18.19 meq/1 

ANIONS 

Total Alkalinity as CaC03: 
Bicarbonate Alkalinity as HC03 
Carbonate Alkalinity as C03: 
Hydroxide Alkalinity as OH: 
Chloride as CI: 
Fluoride as F: 
Nitrate + Nitrite as N: 
Sulfate as S04: 

Cati 

648 mg/1 12.96 meq/ 
791 mg/1 12.96 meq/ 
0 mg/1 0.00 meq/ 
0 mg/1 0.00 meq/ 

107 mg/1 3.02 meq/ 
1.17 mg/1 0.06 meq/ 
2.46 mg/1 0.18 meq/ 
101 mg/1 2.10 meq/ 

Total Anions: 18.32 meq/ 
-Anion Difference: 0.13 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn 0.53 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn 0.04 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing. Inc 

CIient: MONSANTO, INC. Date March 14, 1985 
Identification: TW11 Job No. 79-920-1 
Laboratory Number: 77458 Sheet 10 of 48 
Date Sampled: 2-28-85 

pH, standard units: 7.7 
Conductivity, umhos/cm: 1450 
Total Dissolved Solids 

(at 180 C), mg/1: 1020 
Sodium Adsorption Ratio (SAR) : 1.78 

CATIONS 

Total Hardness as CaC03: 606 mg/1 12.11 meq/1 
Calcium as Ca: 147 mg/1 7.34 meq/1 
Magnesium as Mg: 58 mg/1 4.77 meq/1 
Sodium as Na: 101 mg/1 4.39 meq/1 
Potassium as K: 7 mg/1 0.18 meq/1 

Total Cations: 16.68 meq/1 

ANIONS 

Total Alkalinity as CaC03: 422 mg/1 8.44 meq/1 
Bicarbonate Alkalinity as HC03 515 mg/1 8.44 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Chloride as CI: 107 mg/1 3.02 meq/1 
Fluoride as F: 0.27 mg/1 0.01 meq/1 
Nitrate + Nitrite as N: 4.53 mg/1 0.32 meq/1 
Sulfate as S04: 195 mg/1 4.06 meq/1 

Total Anions: 15.85 meq/1 
Cation-Anion Difference: 0.83 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn -0.02 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing. Inc 

Client: 
Identification: 
Laboratory Number: 
Date Sampled: 

MONSANTO, INC. 
TW12 

77459 
2-28-85 

Date March 14, 1985 
Job No. 79-920-1 
Sheet 11 of 48 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

Total Hardness as CaC03: 
Calcium as Ca: 
Magnesium as Mg: 
Sodium as Na: 
Potassium as K: 

7.7 
2770 

1770 
5.14 

CATIONS 

724 mg/1 14.48 meq/1 
178 mg/1 8.88 meq/1 
68 mg/1 5.60 meq/1 
318 mg/1 13.83 meq/1 
8 mg/1 0.20 meq/1 

Total Cations: 28.51 meq/1 

ANIONS 

Total Alkalinity as CaC03: 414 mg/1 8.28 meq/1 
Bicarbonate Alkalinity as HC03 505 mg/1 8.28 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Chloride as CI: 302 mg/1 8.52 meq/1 
Fluoride as F: 0.28 mg/1 0.01 meq/1 
Nitrate + Nitrite as N: 8.66 mg/1 0.62 meq/1 
Sulfate as S04: 574 mg/1 11.95 meq/1 

Total Anions: 29.38 meq/1 
Cation -Anion Difference: 0.87 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn 0.08 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V 0.67 mg/1 
Zinc as Zn -0.02 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing. Inc 

Client: MONSANTO, INC. Date 
Identification: TW17 Job No 
Laboratory Number: 77463 Sheet 
Date Sampled: 2-25-85 

pH, standard units: 7.7 
Conductivity, umhos/cm: 2150 
Total Dissolved Solids 

(at 180 C), mg/1: 1410 
Sodium Adsorption Ratio (SAR) : 2.02 

March 14, 1985 
. 79-920-1 

15 of 48 

CATIONS 

Total Hardness as CaC03: 835 mg/1 16.70 meq/1 
Calcium as Ca: 61 mg/1 3.04 meq/1 
Magnesium as Mg: 166 mg/1 13.66 meq/1 
Sodium as Na: 134 mg/1 5.83 meq/1 
Potassium as K: 21 mg/1 0.54 meq/1 

Total Cations: 23.07 meq/1 

ANIONS 

Total Alkalinity as CaC03: 349 mg/1 6.98 meq/1 
Bicarbonate Alkalinity as HC03 426 mg/1 6.98 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Chloride as CI: 302 mg/1 8.52 meq/1 
Fluoride as F: 6.61 mg/1 0.35 meq/1 
Nitrate + Nitrite as N: 0.37 mg/1 0.03 meq/1 
Sulfate as S04: 316 mg/1 6.58 meq/1 

Total Anions: 22.46 meq/1 
Cation -Anion Difference: 0.61 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd 0.027 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb 0.02 mg/1 
Manganese as Mn 1.29 mg/1 
Selenium as Se 0.012 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn 0.10 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing. Inc. 

Client: MONSANTO, INC. Date March 14, 1985 
Identification: TW18 Job No. 79-920-1 
Laboratory Number: 77464 Sheet 16 of 48 
Date Sampled: 2-22-85 

pH, standard units: 6.7 
Conductivity, umhos/cm: 1820 
Total Dissolved Solids 

(at 180 C), mg/1: 1180 
Sodium Adsorption Ratio (SAR) : 0.51 

CATIONS 

Total Hardness as CaC03: 1009 mg/1 20.17 meq/1 
Calcium as Ca: 81 mg/1 4.04 meq/1 
Magnesium as Mg: 196 mg/1 16.13 meq/1 
Sodium as Na: 37 mg/1 1.61 meq/1 
Potassium as K: 16 mg/1 0.41 meq/1 

Total Cations: 22.19 meq/1 

ANIONS 

Total Alkalinity as CaC03: 1030 mg/1 20.60 meq/1 
Bicarbonate Alkalinity as HC03 1257 mg/1 20.60 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Chloride as CI: 20 mg/1 0.56 meq/1 
Fluoride as F: 0.32 mg/1 0.02 meq/1 
Nitrate + Nitrite as N: -0.05 mg/1 0.00 meq/1 
Sulfate as S04: 32 mg/1 0.67 meq/1 

Total Anions: 21.85 meq/1 
Cation-Anion Difference: 0.34 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd 0.006 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe 5.68 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn 0.16 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn 0.03 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing, Inc 

Client: MONSANTO, INC. Date March 14 
Identification: TW19 Job No. . 79-920 
Laboratory Number: 77465 Sheet 17 of 
Date Sampled: 2-20-85 

pH, standard units: 7.5 
Conductivity, umhos/cm: 1300 
Total Dissolved Solids 

(at 180 C), mg/1: 942 
Sodium Adsorption Ratio (SAR) : 0.72 

CATIONS 

Total Hardness as CaC03: 619 mg/1 12.38 meq/1 
Calcium as Ca: 121 mg/1 6.04 meq/1 
Magnesium as Mg: 77 mg/1 6.34 meq/1 
Sodium as Na: 41 mg/1 1.78 meq/1 
Potassium as K: 6 mg/1 0.15 meq/1 

Total Cations: 14.31 meq/1 

ANIONS 

Total Alkalinity as CaC03: 331 mg/1 6.62 meq/1 
Bicarbonate Alkalinity as HC03 404 mg/1 6.62 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Chloride as CI: 69 mg/1 1.95 meq/1 
Fluoride as F: 1.37 mg/1 0.07 meq/1 
Nitrate + Nitrite as N: 7.71 mg/1 0.55 meq/1 
Sulfate as S04: 266 mg/1 5.54 meq/1 

Total Anions: 14.73 meq/1 
Cation-Anion Difference: 0.42 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 0.006 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn -0.02 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing, Inc. 

Client: MONSANTO, INC. Date March 14, 1985 
Identification: TW20 Job No. 79-920-1 
Laboratory Number: 77466 Sheet 18 of 48 
Date Sampled: 2-24-85 

pH, standard units: 7.6 
Conductivity, umhos/cm: 1190 
Total Dissolved Solids 

(at 180 C), mg/1: 868 
Sodium Adsorption Ratio (SAR) :. 0.88 

CATIONS 

Total Hardness as CaC03: 513 mg/1 10.26 meq/1 
Calcium as Ca: 105 mg/1 5.24 meq/1 
Magnesium as Mg: 61 mg/1 5.02 meq/1 
Sodium as Na: 46 mg/1 2.00 meq/1 
Potassium as K: 24 mg/1 0.61 meq/1 

Total Cations: 12.87 meq/1 

ANIONS 

Total Alkalinity as CaC03: 269 mg/1 5.38 meq/1 
Bicarbonate Alkalinity as HC03 328 mg/1 5.38 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Chloride as CI: 63 mg/1 1.78 meq/1 
Fluoride as F: 2.68 mg/1 0.14 meq/1 
Nitrate + Nitrite as N: 6.73 mg/1 0.48 meq/1 
Sulfate as S04: 244 mg/1 5.08 meq/1 

Total Anions: 12.86 meq/1 
Cation-Anion Difference: 0.01 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr 0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se 0.006 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn 0.06 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing, Inc 

CIient: MONSANTO, INC. Date March 14, 1985 
Identification: TW21 Job No. 79-920-1 
Laboratory Number: 77467 Sheet 19 of 48 
Date Sampled: 2-25-85 

pH, standard units: 7.0 
Conductivity, umhos/cm: 1930 
Total Dissolved Solids 

(at 180 C), mg/1: 1220 
Sodium Adsorption Ratio (SAR): 0.42 

CATIONS 

Total Hardness as CaC03: 1090 mg/1 21.80 meq/1 
Calcium as Ca: 51 mg/1 2.54 meq/1 
Magnesium as Mg: 234 mg/1 19.26 meq/1 
Sodium as Na: 32 mg/1 1.39 meq/1 
Potassium as K: 16 mg/1 0.41 meq/1 

Total Cations: 23.60 meq/1 

ANIONS 

Total Alkalinity as CaC03: 1090 mg/1 21.80 meq/1 
Bicarbonate Alkalinity as HC03 1330 mg/1 21.80 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Chloride as CI: 20 mg/1 0.56 meq/1 
Fluoride as F: 0.26 mg/1 0.01 meq/1 
Nitrate + Nitrite as N: 0.07 mg/1 0.01 meq/1 
Sulfate as S04: 28 mg/1 0.58 meq/1 

Total Anions: 22.96 meq/1 
Cation-Anion Difference: 0.64 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe 4.98 mg/1 
Lead as Pb 0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn 0.04 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



I 
C 

Client: 
Identification: 
Laboratory Number: 
Date Sampled: 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

Total Hardness as CaC03: 
Calcium as Ca: 
Magnesium as Mg: 
Sodium as Na: 
Potassium as K: 

Monsanto, 
TW22 

77265 
2-18-85 

8.0  
2840 

2120 
2.13 

Inc. 

CATIONS 

1139 
250 
125 
165 
84 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

Total Cations: 

Total Alkalinity as CaC03: 
Bicarbonate Alkalinity as HC03 
Carbonate Alkalinity as C03: 
Hydroxide Alkalinity as OH: 
Chloride as CI: 
Fluoride as F: 
Nitrate + Nitrite as N: 
Sulfate as S04: 

ANIONS 

240 mg/1 
293 mg/1 
0 mg/1 
0 mg/1 

232 mg/1 
12.3 mg/1 
12.6 mg/1 

912 mg/1 
Total Anions: 

Cation-Anion Difference: 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Copper as Cu 
Iron as Fe 
Lead as Pb 
Manganese as Mn 
Selenium as Se 
Silver as Ag 
Vanadium as V 
Zinc as Zn 

sample 

Date March 7, 1985 
Job No. 79-920-1 
Sheet 3 of 12 

22.77 
12.48 
10.29 
7.18 
2.15 

32.10 

4.80 
4.80 
0.00 
0.00 
6.54 
0.65 
0.90 

18.99 
31.88 
0.22  

0.007 mg/1 
0.018 mg/1 
-0.02 mg/1 
-0.02 mg/1 
-0.05 mg/1 
-0.02 mg/1 
0.40 mg/1 
0.016 mg/1 
-0.02 mg/1 
0.07 mg/1 
0.04 mg/1 

i the reported value 

meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 

meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 



Northern Engineering & Testing, Inc 

Client: MONSANTO, INC. Date March 14 
Identification: TW25 Job No. , 79-920 
Laboratory Number: 77468 Sheet 20 of 
Date Sampled: 3-02-85 

pH, standard units: 9.0 
Conductivity, umhos/cm: 1710 
Total Dissolved Solids 

(at 180 C), mg/1: 1300 
Sodium Adsorption Ratio (SAR) : 0.50 

CATIONS 

Total Hardness as CaC03: 1084 mg/1 21.67 meq/1 
Calcium as Ca: 55 mg/1 2.74 meq/1 
Magnesium as Mg: 230 mg/1 18.93 meq/1 
Sodium as Na: 38 mg/1 1.65 meq/1 
Potassium as K: 6 mg/1 0.15 meq/1 

Total Cations: 23.47 meq/1 

ANIONS 

Total Alkalinity as CaC03: 605 mg/1 12.10 meq/ 
Bicarbonate Alkalinity as HC03 563 mg/1 9.23 meq/ 
Carbonate Alkalinity as C03: 86 mg/1 2.87 meq/ 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/ 
Chloride as CI: 115 mg/1 3.24 meq/ 
Fluoride as F: 0.32 mg/1 0.02 meq/ 
Nitrate + Nitrite as N: 0.05 mg/1 0.00 meq/ 
Sulfate as S04: 360 mg/1 7.50 meq/ 

Total Anions: 22.86 meq/ 
Cation-Anion Difference: 0.61 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn -0.02 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing, Inc 

Client: MONSANTO, INC. Date March 14, 1985 
Identification: TW26 Job No. 79-920-1 
Laboratory Number: 77469 Sheet 21 of 48 
Date Sampled: 3-01-85 

pH, standard units: 7.6 
Conductivity, umhos/cm: 2040 
Total Dissolved Solids 

(at 180 C), mg/1: 1560 
Sodium Adsorption Ratio (SAR) : 1.16 

CATIONS 

Total Hardness as CaC03: 988 mg/1 19.75 meq/1 
Calcium as Ca: 117 mg/1 5.84 meq/1 
Magnesium as Mg: 169 mg/1 13.91 meq/1 
Sodium as Na: 84 mg/1 3.65 meq/1 
Potassium as K: 16 mg/1 0.41 meq/1 

Total Cations: 23.81 meq/1 

ANIONS 

Total Alkalinity as CaC03: 339 mg/1 6.78 meq/1 
Bicarbonate Alkalinity as HC03 414 mg/1 6.78 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Chloride as CI: 179 mg/1 5.05 meq/1 
Fluoride as F: 0.76 mg/1 0.04 meq/1 
Nitrate + Nitrite as N: 7.15 mg/1 0.51 meq/1 
Sulfate as S04: 536 mg/1 11.16 meq/1 

Total Anions: 23.54 meq/1 
Cation-Anion Difference: 0.27 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn 1.15 mg/1 
Selenium as Se 0.006 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn 0.07 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing. Inc 

Client: 
Identification: 
Laboratory Number: 
Date Sampled: 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

Total Hardness as CaC03: 
Calcium as Ca: 
Magnesium as Mg: 
Sodium as Na: 
Potassium as K: 

MONSANTO, INC. 
TW27 

77470 
2-24-85 

7.5 
1710 

1310 
1.96 

CATIONS 

Date March 14, 1985 
Job No. 79-920-1 
Sheet 22 of 48 

687 mg/1 13.73 meq/1 
168 mg/1 8.38 meq/1 
65 mg/1 5.35 meq/1 
118 mg/1 5.13 meq/1 
17 mg/1 0.43 meq/1 

Total Cations: 19.29 meq/1 

ANIONS 

254 mg/1 5.08 meq/ 
310 mg/1 5.08 meq/ 
0 mg/1 0.00 meq/ 
0 mg/1 0.00 meq/ 

65 mg/1 1.83 meq/ 
2.68 mg/1 0.14 meq/ 
12.0 mg/1 0.86 meq/ 

538 mg/1 11.20 meq/ 
Total Anions: 19.11 meq/ 

-Anion Difference: 0.18 meq/ 

0.006 mg/1 
0.023 mg/1 
-0.02 mg/1 
-0.02 mg/1 
-0.05 mg/1 
-0.02 mg/1 
0.15 mg/1 
0.028 mg/1 
-0.02 mg/1 
-0.05 mg/1 
0.09 mg/1 

Total Alkalinity as CaC03: 
Bicarbonate Alkalinity as HC03 
Carbonate Alkalinity as C03: 
Hydroxide Alkalinity as OH: 
Chloride as CI: 
Fluoride as F: 
Nitrate + Nitrite as N: 
Sulfate as S04: 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Copper as Cu 
Iron as Fe 
Lead as Pb 
Manganese as Mn 
Selenium as Se 
Silver as Ag 
Vanadium as V 
Zinc as Zn 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing. Inc. 

Client: MONSANTO, INC. Date March 14 
Identification: TW28 Job No. 79-920 
Laboratory Number: 77471 Sheet 23 of 
Date Sampled: 2-23-85 

pH, standard units: 7.1 
Conductivity, umhos/cm: 1460 
Total Dissolved Solids 

(at 180 C), mg/1: 1080 
Sodium Adsorption Ratio (SAR) 0.29 

CATIONS 

Total Hardness as CaC03: 821 mg/1 16.41 meq/1 
Calcium as Ca: 182 mg/1 9.08 meq/1 
Magnesium as Mg: 89 mg/1 7.33 meq/1 
Sodium as Na: 19 mg/1 0.83 meq/1 
Potassium as K: 6 mg/1 0.15 meq/1 

Total Cations: 17.39 meq/1 

ANIONS 

Total Alkalinity as CaC03: 736 mg/1 14.72 meq/1 
Bicarbonate Alkalinity as HC03 898 mg/1 14.72 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Chloride as CI: 27 mg/1 0.76 meq/1 
Fluoride as F: 0.22 mg/1 0.01 meq/1 
Nitrate + Nitrite as N: 3.68 mg/1 0.26 meq/1 
Sulfate as S04: 78 mg/1 1.62 meq/1 

Total Anions: 17.37 meq/1 
Cation-Anion Difference: 0.02 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd 0.013 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn 0.07 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing. Inc 

Client: MONSANTO, INC. Date March 14 
Identification: TW33 Job No. 79-920 
Laboratory Number: 77473 Sheet 25 of 
Date Sampled: 2-28-85 

pH, standard units: 7.6 
Conductivity, umhos/cm: 894 
Total Dissolved Solids 

(at 180 C), mg/1: 562 
Sodium Adsorption Ratio (SAR) : 0.32 

CATIONS 

Total Hardness as CaC03: 479 mg/1 9.58 meq/1 
Calcium as Ca: 126 mg/1 6.29 meq/1 
Magnesium as Mg: 40 mg/1 3.29 meq/1 
Sodium as Na: 16 mg/1 0.70 meq/1 
Potassium as K: 2 mg/1 0.05 meq/1 

Total Cations: 10.33 meq/1 

ANIONS 

Total Alkalinity as CaC03: 402 mg/1 8.04 meq/1 
Bicarbonate Alkalinity as HC03 491 mg/1 8.04 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Chloride as CI: 23 mg/1 0.65 meq/1 
Fluoride as F: 0.24 mg/1 0.01 meq/1 
Nitrate + Nitrite as N: 2.60 mg/1 0.19 meq/1 
Sulfate as S04: 43 mg/1 0.90 meq/1 

Total Anions: 9.79 meq/1 
Cation -Anion Difference: 0.54 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V 0.30 mg/1 
Zinc as Zn 0.03 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing. Inc. 

Client: MONSANTO, INC. Date March 14, 1985 
Identification: TW34 Job No. 79-920-1 
Laboratory Number: 77475 Sheet 27 of 48 
Date Sampled: 2-26-85 

pH, standard units: 7.4 
Conductivity, umhos/cm: 1190 
Total Dissolved Solids 

(at 180 C), mg/1: 852 
Sodium Adsorption Ratio (SAR) : • 0.30 

CATIONS 

Total Hardness as CaC03: 698 mg/1 13.96 meq/1 
Calcium as Ca: 123 mg/1 6.14 meq/1 
Magnesium as Mg: 95 mg/1 7.82 meq/1 
Sodium as Na: 18 mg/1 0.78 meq/1 
Potassium as K: 6 mg/1 0.15 meq/1 

Total Cations: 14.89 meq/1 

ANIONS 

Total Alkalinity as CaC03: 402 mg/1 8.04 meq/1 
Bicarbonate Alkalinity as HC03 491 mg/1 8.04 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Chloride as CI: 64 mg/1 1.81 meq/1 
Fluoride as F: 0.44 mg/1 0.02 meq/1 
Nitrate + Nitrite as N: 0.65 mg/1 0.05 meq/1 
Sulfate as S04: 213 mg/1 4.43 meq/1 

Total Anions: 14.35 meq/1 
Cation-Anion Difference: 0.54 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe 0.16 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn 0.27 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn -0.02 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing, Inc 

CIient: MONSANTO, INC. Date March 14, 1985 
Identification: PW1 Job No. 79-920-1 
Laboratory Number: 77488 Sheet 40 of 48 
Date Sampled: 2-26-85 

pH, standard units: 7.1 
Conductivity, umhos/cm: 1380 
Total Dissolved Solids 

(at 180 C), mg/1: 922 
Sodium Adsorption Ratio (SAR): 1.21 

CATIONS 

Total Hardness as CaC03: 629 mg/1 12.58 meq/1 
Calcium as Ca: 135 mg/1 6.74 meq/1 
Magnesium as Mg: 71 mg/1 5.84 meq/1 
Sodium as Na: 70 mg/1 3.04 meq/1 
Potassium as K: 19 mg/1 0.49 meq/1 

Total Cations: 16.11 meq/1 

ANIONS 

Total Alkalinity as CaC03: 419 mg/1 8.38 meq/1 
Bicarbonate Alkalinity as HC03 511 mg/1 8.38 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 ri q/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Chloride as CI: 109 mg/1 3>V meq/1 
Fluoride as F: 1.60 mg/1 0:0' meq/1 
Nitrate + Nitrite as N: 6.52 mg/1 0.47 meq/1 
Sulfate as S04: 172 mg/1 3.58 meq/1 

Total Anions: 15.58 meq/1 
Cation-Anion Difference: 0.53 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 0.008 mg/1 
Cadmium as Cd 0.201 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se 0.025 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn 0.24 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing. Inc 

Client: MONSANTO 
Identification: PW2 
Laboratory Number: 77489 
Date Sampled: 2-26-85 

pH, standard units: 7.1 
Conductivity, umhos/cm: 1260 
Total Dissolved Solids 

(at 180 C), mg/1: 754 
Sodium Adsorption Ratio (SAR) : 0.69 

Date March 14, 1985 
Job No. 79-920-1 
Sheet 41 of 48 

CATIONS 

Total Hardness as CaC03: 
Calcium as Ca: 
Magnesium as Mg: 
Sodium as Na: 
Potassium as K: 

572 
127 
62 
38 
10 

Total 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

Cations: 

11.44 
6.34 
5.10 
1.65 
0.26  

13.35 

meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 

ANIONS 

Total Alkalinity as CaC03: 416 mg/1 8.32 meq/1 
Bicarbonate Alkalinity as HC03 508 mg/1 8.32 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Chloride as CI: 58 mg/1 1.64 meq/1 
Fluoride as F: 0.79 mg/1 0.04 meq/1 
Nitrate + Nitrite as N: 6.10 mg/1 0.44 meq/1 
Sulfate as S04: 100 mg/1 2.08 meq/1 

Total Anions: 12.52 meq/1 
Cation-Anion Difference: 0.83 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd 0.027 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se 0.009 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn 0.02 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing. Inc. 

CIient: 
Identification: 
Laboratory Number: 
Date Sampled: 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

Total Hardness as CaC03: 
Calcium as Ca: 
Magnesium as Mg: 
Sodium as Na: 
Potassium as K: 

MONSANTO, INC. Date March 14, 1985 
PW3* Job No. 79-920-1 

77490 Sheet 42 of 48 
1-23-85 

7.2 
1040 

675 
0.54 

CATIONS 

551 mg/1 11.01 meq/1 
125 mg/1 6.24 meq/1 
58 mg/1 4.77 meq/1 
29 mg/1 1.26 meq/1 
9 mg/1 0.23 meq/1 

Total Cations: 12.50 meq/1 

ANIONS 

Total Alkalinity as CaC03: 
Bicarbonate Alkalinity as HC03 
Carbonate Alkalinity as C03: 
Hydroxide Alkalinity as OH: 
Chloride as CI: 
Fluoride as F: 
Nitrate + Nitrite as N: 
Sulfate as S04: 

410 mg/1 8.20 meq/ 
500 mg/1 8.20 meq/ 
0 mg/1 0.00 meq/ 
0 mg/1 0.00 meq/ 

45 mg/1 1.27 meq/ 
0.58 mg/1 0.03 meq/ 
5.38 mg/1 0.38 meq/ 
84 mg/1 1.75 meq/ 

Total Anions: 11.63 meq/ 
-Anion Difference: 0.87 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd 0.016 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn 0.02 mg/1 

i\ minus sign indicates less than the reported value was present in the 
sample 

*Metals bottle was labeled P33 



Northern Engineering & Testing. Inc. 

Client: MONSANTO, INC. Date March 14 
Identification: TW2 Job No. , 79-920 
Laboratory Number: 77450 Sheet 2 of 
Date Sampled: 2-21-85 

pH, standard units: 7.4 
Conductivity, umhos/cm: 1020 
Total Dissolved Solids 

(at 180 C), mg/1: 709 
Sodium Adsorption Ratio (SAR) : 0.27 

CATIONS 

Total Hardness as CaC03: 514 mg/1 10.28 meq/1 
Calcium as Ca: 112 mg/1 5.59 meq/1 
Magnesium as Mg: 57 mg/1 4.69 meq/1 
Sodium as Na: 14 mg/1 0.61 meq/1 
Potassium as K: 5 mg/1 0.13 meq/1 

Total Cations: 11.02 meq/1 

ANIONS 

Total Alkalinity as CaC03: 430 mg/1 8.60 meq/1 
Bicarbonate Alkalinity as HC03 525 mg/1 8.60 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Chloride as CI: 21 mg/1 0.59 meq/1 
Fluoride as F: 0.27 mg/1 0.01 meq/1 
Nitrate + Nitrite as N: 4.78 mg/1 0.34 meq/1 
Sulfate as S04: 56 mg/1 1.17 meq/1 

Total Anions: 10.71 meq/1 
Cation -Anion Difference: 0.31 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/ 
Cadmium as Cd -0.005 mg/ 
Chromium as Cr -0.02 mg/ 
Copper as Cu -0.02 mg/ 
Iron as Fe -0.05 mg/ 
Lead as Pb -0.02 mg/ 
Manganese as Mn -0.02 mg/ 
Selenium as Se -0.005 mg/ 
Silver as Ag -0.02 mg/ 
Vanadium as V -0.05 mg/ 
Zinc as Zn 0.58 mg/ 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing. Inc 

Water Analysis 

Client : 
Identification: 
Laboratory Number: 
Date Sampled: 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

Total Hardness (CaC03): 
Calcium (Ca): 
Magnesium (Mg): 
Sodium (Na): 
Potassium (K): 

MONSANTO, INC. 
Dock 

75930 
11-09-84 

November 27, 1984 
Job No. 79-920-1 
Sheet 4 of 34 

6.2 
1522 

906 
0.53 

CATIONS 

750 mg/1 14.99 meq/1 
109 mg/1 5.44 meq/1 
116 mg/1 9.55 meq/1 
33 mg/1 1.44 meq/1 
15 mg/1 0.38 meq/1 

Total Cations: 16.81 meq/1 

ANIONS 

Total Alkalinity (CaC03): 
Bicarbonate Alkalinity (HC03): 
Carbonate Alkalinity (C03): 
Hydroxide Alkalinity (OH): 
Acidity (CaC03): 
Chloride (CI): 
Fluoride (F): 
Nitrate + Nitrite (N): 
Sulfate (S04): 

801 mg/1 16.02 meq/ 
978 mg/1 16.02 meq/ 
0 mg/1 0.00 meq/ 
0 mg/1 0.00 meq/ 

N/A mg/1 0.00 meq/ 
24 mg/1 0.68 meq/ 

0.44 mg/1 0.02 meq/ 
0.15 mg/1 0.01 meq/ 

50 mg/1 1.04 meq/ 
Total Anions: 17.77 meq/ 

-Anion Difference: 0.96 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Iron as Fe 5.79 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn 0.22 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.02 mg/1 
Zinc as Zn -0.02 mg/1 



Northern Engineering & Testing, Inc 

Water Analysis 

Client : 
Identification: 
Laboratory Number: 
Date Sampled: 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

MONSANTO, INC. 
Southwest Springs 

75933 
11-09-84 

6.8 
1660 

1040 
0.80 

CATIONS 

November 27, 1984 
Job No. 79-920-1 
Sheet 7 of 34 

Total Hardness (CaC03): 
Calcium (Ca): 
Magnesium (Mg): 
Sodium (Na): 
Potassium (K): 

893 mg/1 17.85 meq/1 
130 mg/1 6.49 meq/1 
138 mg/1 11.36 meq/1 
55 mg/1 2.39 meq/1 
16 mg/1 0.41 meq/1 

Total Cations: 20.65 meq/1 

Total Alkalinity (CaC03): 
Bicarbonate Alkalinity (HC03): 
Carbonate Alkalinity (C03): 
Hydroxide Alkalinity (OH): 
Acidity (CaC03): 
Chloride (CI): 
Fluoride (F): 
Nitrate + Nitrite (N): 
Sulfate (S04): 

ANIONS 

792 mg/1 15.84 meq/ 
967 mg/1 15.84 meq/ 
0 mg/1 0.00 meq/ 
0 mg/1 0.00 meq/ 

N/A mg/1 0.00 meq/ 
42 mg/1 1.18 meq/ 

1.26 mg/1 0.07 meq/ 
6.91 mg/1 0.49 meq/ 

134 mg/1 2.79 meq/ 
Total Anions: 20.37 meq/ 

-Anion Difference: 0.28 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Iron as Fe 
Lead as Pb 
Manganese as Mn 
Selenium as Se 
Silver as Ag 
Vanadium as V 
Zinc as Zn 

-0.005 mg/ 
0.007 mg/ 
-0.02 mg/ 
-0.05 mg/ 
-0.02 mg/ 
-0.02 mg/ 
0.007 mg/ 
-0.02 mg/ 
-0.02 mg/ 
0.07 mg/ 



Northern Engineering & Testing. Inc 

Water Analysis 

Client : 
Identification: 
Laboratory Number: 
Date Sampled: 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

MONSANTO, INC. 
Mormon Springs 

75932 
11-09-84 

7.0 
1490 

922 
1.26 

CATIONS 

November 27, 1984 
Job No. 79-920-1 
Sheet 6 of 34 

Total Hardness (CaC03): 
Calcium (Ca): 
Magnesium (Mg): 
Sodium (Na): 
Potassium (K): 

642 mg/1 12.84 meq/1 
127 mg/1 6.34 meq/1 
79 mg/1 6.50 meq/1 
73 mg/1 3.18 meq/1 
27 mg/1 0.69 meq/1 

Total Cations: 16.71 meq/1 

ANIONS 

Total Alkalinity (CaC03): 
Bicarbonate Alkalinity (HC03): 
Carbonate Alkalinity (C03): 
Hydroxide Alkalinity (OH): 
Acidity (CaC03): 
Chloride (CI): 
Fluoride (F): 
Nitrate + Nitrite (N): 
Sulfate (S04): 

339 mg/1 6.78 meq/ 
414 mg/1 6.78 meq/ 
0 mg/1 0.00 meq/ 
0 mg/1 0.00 meq/ 

N/A mg/1 0.00 meq/ 
112 mg/1 3.16 meq/ 

9.77 mg/1 0.51 meq/ 
4.48 mg/1 0.32 meq/ 

285 mg/1 5.93 meq/ 
Total Anions: 16.70 meq/ 

-Anion Difference: 0.01 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 0.005 mg/1 
Cadmium as Cd 0.038 mg/1 
Chromium as Cr -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se 0.011 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V 0.03 mg/1 
Zinc as Zn 0.3 mg/1 



Northern Engineering & Testing. Inc 

Water Analysis 

Client : 
Identification: 
Laboratory Number: 
Date Sampled: 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(a t  180  C ) ,  mg /1 :  
Sodium Adsorption Ratio (SAR): 

Total Hardness (CaC03): 
Calcium (Ca): 
Magnesium (Mg): 
Sodium (Na): 
Potassium (K): 

MONSANTO, INC. 
Calf 

75929 
11-09-84 

7.0 
1490 

1030 
1.14 

CATIONS 

November 27, 1984 
Job No. 79-920-1 
Sheet 3 of 34 

651 mg/1 13.01 meq/1 
132 mg/1 6.59 meq/1 
78 mg/1 6.42 meq/1 
67 mg/1 2.91 meq/1 
25 mg/1 0.64 meq/1 

Total Cations: 16.56 meq/1 

Total Alkalinity (CaC03): 
Bicarbonate Alkalinity (HC03): 
Carbonate Alkalinity (C03): 
Hydroxide Alkalinity (OH): 
Acidity (CaC03): 
Chloride (CI): 
Fluoride (F): 
Nitrate + Nitrite (N): 
Sulfate (S04): 

ANIONS 

317 mg/1 6.34 meq/1 
387 mg/1 6.34 meq/1 
0 mg/1 0.00 meq/1 
0 mg/1 0.00 meq/1 

N/A mg/1 0.00 meq/1 
91 mg/1 2.57 meq/1 

8.14 mg/1 0.43 meq/1 
7 .76  mg/1 0.55 meq/1 

328 mg/1 6.83 meq/1 
Total Anions: 16.72 meq/1 

i-Anion Difference: 0.16 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 0.006 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se 0.026 mg/1 
S i l ve r  as  Ag  -0 .02  mg/1  
Vanadium as V 0.03 mg/1 
Zinc as Zn 0.08 mg/1 



Northern Engineering & Testing. Inc 

Water Analysis 

Client : MONSANTO, 
Identification: TW7A 
Laboratory Number: 75939 
Date Sampled: 11-10-84 

pH, standard units: 5.2 
Conductivity, umhos/cm: 15 
Total Dissolved Solids 

(at 180 C), mg/1: 30 
Sodium Adsorption Ratio (SAR) : 0.16 

November 27, 1984 
Job No. 79-920-1 
Sheet 13 of 34 

CATIONS 

Total Hardness (CaC03): 
Calcium (Ca): 
Magnesium (Mg): 
Sodium (Na): 
Potassium (K): 

7 mg/1 0.13 meq/1 
-1 mg/1 0.05 meq/1 
-1 mg/1 0.08 meq/1 
-1 mg/1 0.04 meq/1 
-1 mg/1 0.03 meq/1 

Total Cations: 0.20 meq/1 

ANIONS 

Total Alkalinity (CaC03): 2 mg/1 0.04 meq/ 
Bicarbonate Alkalinity (HC03): 2 mg/1 0.04 meq/ 
Carbonate Alkalinity (C03): 0 mg/1 0.00 meq/ 
Hydroxide Alkalinity (OH): 0 mg/1 0.00 meq/ 
Acidity (CaC03): N/A mg/1 0.00 meq/ 
Chloride (CI): -1 mg/1 -0.03 meq/ 
Fluoride (F): -0.1 mg/1 -0.01 meq/ 
Nitrate + Nitrite (N): -0.05 mg/1 0.00 meq/ 
Sulfate (S04): -1 mg/1 -0.02 meq/ Sulfate (S04): 

Total Anions: 0.04 meq/ 
Cation -Anion Difference: 0.16 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/ 
Cadmium as Cd -0.005 mg/ 
Chromium as Cr -0.02 mg/ 
Iron as Fe -0.05 mg/ 
Lead as Pb -0.02 mg/ 
Manganese as Mn -0.02 mg/ 
Selenium as Se -0.005 mg/ 
Silver as Ag -0.02 mg/ 
Vanadium as V 0.04 mg/ 
Zinc as Zn -0.02 mg/ 



Northern Engineering & Testing. Inc 

Water Analysis 

Client : 
Identification: 
Laboratory Number: 
Date Sampled: 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

Total Hardness (CaC03): 
Calcium (Ca): 
Magnesium (Mg): 
Sodium (Na): 
Potassium (K): 

Total Alkalinity (CaC03): 
Bicarbonate Alkalinity (HC03): 
Carbonate Alkalinity (C03): 
Hydroxide Alkalinity (OH): 
Acidity (CaC03): 
Chloride (CI): 
Fluoride (F): 
Nitrate + Nitrite (N): 
Sulfate (S04): 

MONSANTO, INC. 
TW13A 
75946 

11-07-84 

6 .6  
10 

November 27, 1984 
Job No. 79-920-1 
Sheet 20 of 34 

_22 
0.16 

CATIONS 

7 mg/1 
-1 mg/1 
-1 mg/1 
-1 mg/1 
-1 mg/1 

Total Cations: 

ANIONS 

0.13 
0.05 
0.08 
0.04 
0.03 
0.20 

meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 

2 mg/1 0.04 meq/1 
2 mg/1 0.04 meq/1 
0 mg/1 0.00 meq/1 
0 mg/1 0.00 meq/1 

N/A mg/1 0.00 meq/1 
-1 mg/1 -0.03 meq/1 
0.1 mg/1 -0.01 meq/1 
0.05 mg/1 0.00 meq/1 
-1 mg/1 -0.02 meq/1 

Total Anions: 0.04 meq/1 
Anion Difference: 0.16 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Iron as Fe 
Lead as Pb 
Manganese as Mn 
Selenium as Se 
Silver as Ag 
Vanadium as V 
Zinc as Zn 

-0.005 mg/1 
-0.005 mg/1 
-0.02 mg/1 
-0.05 mg/1 
-0.02 mg/1 
-0.02 mg/1 

-0.005 mg/1 
-0.02 mg/1 
0.03 mg/1 
-0.02 mg/1 



Northern Engineering & Testing, Inc 

Client : 
Identification: 
Laboratory Number: 
Date Sampled: 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

Water Analysis 

MONSANTO, INC. 
TW17A 
75951 

11-08-84 

6.7 
23 

24 
0 .16  

CATIONS 

November 27, 1984 
Job No. 79-920-1 
Sheet 25 of 34 

Total Hardness (CaC03): 
Calcium (Ca): 
Magnesium (Mg): 
Sodium (Na): 
Potassium (K): 

7 mg/1 0.13 meq/1 
-1 mg/1 0.05 meq/1 
-1 mg/1 0.08 meq/1 
-1 mg/1 0.04 meq/1 
-1 mg/1 0.03 meq/1 

Total Cations: 0.20 meq/1 

ANIONS 

Total Alkalinity (CaC03): 
Bicarbonate Alkalinity (HC03): 
Carbonate Alkalinity (C03): 
Hydroxide Alkalinity (OH): 
Acidity (CaC03): 
Chloride (CI): 
Fluoride (F): 
Nitrate + Nitrite (N): 
Sulfate (S04): 

7 mg/1 0.14 meq/ 
9 mg/1 0.14 meq/ 
0 mg/1 0.00 meq/ 
0 mg/1 0.00 meq/ 

N/A mg/1 0.00 meq/ 
-1 mg/1 -0.03 meq/ 
0.1 mg/1 0.01 meq/ 

-0.05 mg/1 0.00 meq/ 
-1 mg/1 -0.02 meq/ 

Total Anions: 0.15 meq/ 
-Anion Difference: 0.05 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Iron as Fe 
Lead as Pb 
Manganese as Mn 
Selenium as Se 
Silver as Ag 
Vanadium as V 
Zinc as Zn 

-0.005 mg/ 
-0.005 mg/ 
-0.02 mg/ 
-0.05 mg/ 
-0.02 mg/ 
-0.02 mg/ 

-0.005 mg/ 
-0.02 mg/ 
-0.02 mg/ 
-0.02 mg/ 



Northern Engineering & Testing. Inc. 

Water Analysis 

Client : MONSANTO, 
Identification: TW21A 
Laboratory Number: 76010 
Date Sampled: 11-13-84 

pH, standard units: 6.1 
Conductivity, umhos/cm: 8 
Total Dissolved Solids 

(at 180 C), mg/1: 4 
Sodium Adsorption Ratio (SAR): 0.86 

CATIONS 

INC. November 28, 1984 
Job No. 79-920-1 
Sheet 15 of 16 

Total Hardness (CaC03): 
Calcium (Ca): 
Magnesium (Mg): 
Sodium (Na): 
Potassium (K): 

7 mg/1 0.13 meq/1 
-1 mg/1 0.05 meq/1 
-1 mg/1 0.08 meq/1 

5 mg/1 0.22 meq/1 
-1 mg/1 0.03 meq/1 

Total Cations: 0.38 meq/1 

ANIONS 

Total Alkalinity (CaC03): 
Bicarbonate Alkalinity (HC03): 
Carbonate Alkalinity (C03): 
Hydroxide Alkalinity (OH): 
Acidity (CaC03): 
Chloride (CI): 
Fluoride (F): 
Nitrate + Nitrite (N): 
Sulfate (S04): 

11 mg/1 0.22 meq/ 
13 mg/1 0.22 meq/ 
0 mg/1 0.00 meq/ 
0 mg/1 0.00 meq/ 

N/A mg/1 0.00 meq/ 
1 mg/1 0.03 meq/ 

-0.1 mg/1 -0.01 meq/ 
-0.05 mg/1 0.00 meq/ 
-1 mg/1 -0.02 meq/ 

Total Anions: 0.25 meq/ 
-Anion Difference: 0.13 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr 0.006 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.02 mg/1 
Zinc as Zn -0.02 mg/1 



Northern Engineering & Testing. Inc 

Water Analysis 

Client : 
Identification: 
Laboratory Number: 
Date Sampled: 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

Total Hardness (CaC03): 
Calcium (Ca): 
Magnesium (Mg): 
Sodium (Na): 
Potassium (K): 

MONSANTO, INC. November 
SWG Job No. ' 

75998 Sheet 3 i 
11-14-84 

7.3 
1370 

980 
: 1.03 

CATIONS 

604 mg/1 12.07 meq/1 
123 mg/1 6.14 meq/1 
72 mg/1 5.93 meq/1 
58 mg/1 2.52 meq/1 
23 mg/1 0.59 meq/1 

Total Cations: 15.18 meq/1 

of 16 

ANIONS 

Total Alkalinity (CaC03): 
Bicarbonate Alkalinity (HC03): 
Carbonate Alkalinity (C03): 
Hydroxide Alkalinity (OH): 
Acidity (CaC03): 
Chloride (CI): 
Fluoride (F): 
Nitrate + Nitrite (N): 
Sulfate (S04): 

311 mg/1 6.22 meq/1 
380 mg/1 6.22 meq/1 
0 mg/1 0.00 meq/1 
0 mg/1 0.00 meq/1 

N/A mg/1 0.00 meq/1 
81 mg/1 2.28 meq/1 
6.2 mg/1 0.33 meq/1 

7.46 mg/1 0.53 meq/1 
277 mg/1 5.77 meq/1 

Total Anions: 15.13 meq/1 
i-Anion Difference: 0.05 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Iron as Fe 
Lead as Pb 
Manganese as Mn 
Selenium as Se 
Silver as Ag 
Vanadium as V 
Zinc as Zn 

-0.005 mg/1 
-0.005 mg/1 
-0.02 mg/1 
-0.05 mg/1 
-0.02 mg/1 
-0.02 mg/1 

-0.005 mg/1 
-0.02 mg/1 
0.06 mg/1 
0.05 mg/1 



, £>£> 

Northern Engineering & Testing, Inc 

Water Analysis 

INC. Client : MONSANTO, 
Identification: Nelson 
Laboratory Number: 75997 
Date Sampled: 11-14-84 

pH, standard units: 7.5 
Conductivity, umhos/cm: 695 
Total Dissolved Solids 

(at 180 C), mg/1: 498 
Sodium Adsorption Ratio (SAR) : 0.55 

November 28, 1984 
Job No. 79-920-1 
Sheet 2 of 16 

CATIONS 

Total Hardness (CaC03): 
Calcium (Ca): 
Magnesium (Mg): 
Sodium (Na): 
Potassium (K): 

300 mg/1 6.00 meq/1 
79 mg/1 3.94 meq/1 
25 mg/1 2.06 meq/1 
22 mg/1 0.96 meq/1 

4 mg/1 0.10 meq/1 
Total Cations: 7.06 meq/1 

ANIONS 

Total Alkalinity (CaC03): 
Bicarbonate Alkalinity (HC03): 
Carbonate Alkalinity (C03): 
Hydroxide Alkalinity (OH): 
Acidity (CaC03): 
Chloride (CI): 
Fluoride (F): 
Nitrate + Nitrite (N): 
Sulfate (S04): 

195 mg/1 3.90 meq/1 
238 mg/1 3.90 meq/1 
0 mg/1 0.00 meq/1 
0 mg/1 0.00 meq/1 

N/A mg/1 0.00 meq/1 
52 mg/1 1.47 meq/1 

0.13 mg/1 0.01 meq/1 
13.8 mg/1 0.99 meq/1 

48 mg/1 1.00 meq/1 
Total Anions: 7.37 meq/1 

i-Anion Difference: 0.31 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Iron as Fe 
Lead as Pb 
Manganese as Mn 
Selenium as Se 
Silver as Ag 
Vanadium as V 
Zinc as Zn 

-0.005 mg/1 
-0.005 mg/1 
-0.02 mg/1 
-0.05 mg/1 
-0.02 mg/1 
1.21 mg/1 

-0.005 mg/1 
-0.02 mg/1 
-0.02 mg/1 
0.09 mg/1 



Northern Engineering & Testing. Inc 

Client : 
Identification: 
Laboratory Number: 
Date Sampled: 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

Water Analysis 

MONSANTO, INC. 
SWC 

75999 
11-14-84 

7.3 
2020 

1250 
3.28 

CATIONS 

November 28. 1984 
Job No. 79-920-1 
Sheet 4 of 16 

Total Hardness (CaC03): 
Calcium (Ca): 
Magnesium (Mg): 
Sodium (Na): 
Potassium (K): 

564 mg/1 11.27 meq/1 
140 mg/1 6.99 meq/1 
52 mg/1 4.28 meq/1 
179 mg/1 7.79 meq/1 

9 mg/1 0.23 meq/1 
Total Cations: 19.29 meq/1 

Total Alkalinity (CaC03): 
Bicarbonate Alkalinity (HC03): 
Carbonate Alkalinity (C03): 
Hydroxide Alkalinity (OH): 
Acidity (CaC03): 
Chloride (CI): 
Fluoride (F): 
Nitrate + Nitrite (N): 
Sulfate (S04): 

ANIONS 

416 mg/1 8.32 meq/ 
508 mg/1 8.32 meq/ 
0 mg/1 0.00 meq/ 
0 mg/1 0.00 meq/ 

N/A mg/1 0.00 meq/ 
186 mg/1 5.25 meq/ 

0.29 mg/1 0.02 meq/ 
12 mg/1 0.86 meq/ 
379 mg/1 7.89 meq/ 

Total Anions: 22.34 meq/ 
-Anion Difference: 3.05 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Iron as Fe 
Lead as Pb 
Manganese as Mn 
Selenium as Se 
Silver as Ag 
Vanadium as V 
Zinc as Zn 

-0.005 mg/1 
-0.005 mg/1 
-0.02 mg/1 
-0.02 mg/1 
-0.02 mg/1 
0.03 mg/1 

-0.005 mg/1 
-0.02 mg/1 
0.44 mg/1 
0.27 mg/1 

\ ̂  i * 
a,./ a!M. 

F * v» u 

,r>'. c' 

Note: The cations and anions in this sample have been analyzed in triplicate. 
The average of those results are reported here. The cation-anion 
difference is excessive; therefore, we do not feel this analysis is 
a complete accounting of the minerals in this sample. 



Northern Engineering & Testing, Inc 

Water Analysis 

Client : MONSANTO, 
Identification: Lewis 
Laboratory Number: 76000 
Date Sampled: 11-14-84 

pH, standard units: 7.4 
Conductivity, umhos/cm: 1140 
Total Dissolved Solids 

(at 180 C), mg/1: 792 
Sodium Adsorption Ratio (SAR) : 0.97 

November 28, 1984 
Job No. 79-920-1 
Sheet 5 of 16 

CATIONS 

Total Hardness (CaC03): 
Calcium (Ca): 
Magnesium (Mg): 
Sodium (Na): 
Potassium (K): 

542 mg/1 10.83 meq/1 
118 mg/1 5.89 meq/1 
60 mg/1 4.94 meq/1 
52 mg/1 2.26 meq/1 
8 mg/1 0.20 meq/1 

Total Cations: 13.29 meq/1 

ANIONS 

Total Alkalinity (CaC03): 417 mg/1 8.34 meq/1 
Bicarbonate Alkalinity (HC03) : 509 mg/1 8.34 meq/1 
Carbonate Alkalinity (C03): 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity (OH): 0 mg/1 0.00 meq/1 
Acidity (CaC03): N/A mg/1 0.00 meq/1 
Chloride (CI): 55 mg/1 1.55 meq/1 
Fluoride (F): 0.35 mg/1 0.02 meq/1 
Nitrate + Nitrite (N): 9.28 mg/1 0.66 meq/1 
Sulfate (S04): 120 mg/1 2.50 meq/1 Sulfate (S04): 

Total Anions: 13.07 meq/1 
Cation-Anion Difference: 0.22 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.005 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn 0.06 mg/1 



Northern Engineering & Testing, inc 

Water Analysis 

Client : MONSANTO, INC. November 28, 1984 
Identification: Lab 1 Job No. 79-920-1 
Laboratory Number: 76004 Sheet 9 of 16 
Date Sampled: 11-14-84 

pH, standard units: 6.0 
Conductivity, umhos/cm: 9 
Total Dissolved Solids 

(at 180 C), mg/1: 8 
Sodium Adsorption Ratio (SAR) : 0.67 

CATIONS 

Total Hardness (CaC03): 7 mg/1 0.13 meq/1 
Calcium (Ca): - 1 mg/1 0.05 meq/1 
Magnesium (Mg): - 1 mg/1 0.08 meq/1 
Sodium (Na): 4 mg/1 0.17 meq/1 
Potassium (K): -1 mg/1 0.03 meq/1 Potassium (K): 

Total Cations: 0.33 meq/1 

ANIONS 

Total Alkalinity (CaC03): 6 mg/1 0.12 meq/ 
Bicarbonate Alkalinity (HC03) : 7 mg/1 0.12 meq/ 
Carbonate Alkalinity (C03): 0 mg/1 0.00 meq/ 
Hydroxide Alkalinity (OH): 0 mg/1 0.00 meq/ 
Acidity (CaC03): N/A mg/1 0.00 meq/ 
Chloride (CI): -1 mg/1 -0.03 meq/ 
Fluoride (F): -0.1 mg/1 -0.01 meq/ 
Nitrate + Nitrite (N): 0.12 mg/1 0.01 meq/ 
Sulfate (S04): -1 mg/1 -0.02 meq/ Sulfate (S04): 

Total Anions: 0.13 meq/ 
Cation-Anion Difference: 0.20 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V 0.04 mg/1 
Zinc as Zn -0.02 mg/1 



Northern Engineering & Testing, Inc 

Water Analysis 

Client : 
Identification: 
Laboratory Number: 
Date Sampled: 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

Total Hardness (CaC03): 
Calcium (Ca): 
Magnesium (Mg): 
Sodium (Na): 
Potassium (K): 

MONSANTO, INC. 
Lab 2 
76005 

11-14-84 

4.7 
5 

9 
0.51 

CATIONS 

November 28, 1984 
Job No. 79-920-1 
Sheet 10 of 16 

7 mg/1 0.13 meq/1 
-1 mg/1 0.05 meq/1 
-1 mg/1 0.08 meq/1 

3 mg/1 0.13 meq/1 
-1 mg/1 0.03 meq/1 

Total Cations: 0.29 meq/1 

ANIONS 

Total Alkalinity (CaC03): 
Bicarbonate Alkalinity (HC03): 
Carbonate Alkalinity (C03): 
Hydroxide Alkalinity (OH): 
Acidity (CaC03): 
Chloride (CI): 
Fluoride (F): 
Nitrate + Nitrite (N): 
Sulfate (S04): 

-1 mg/1 -0.02 meq/ 
0 mg/1 0.00 meq/ 
0 mg/1 0.00 meq/ 
0 mg/1 0.00 meq/ 

N/A mg/1 0.00 meq/ 
-1 mg/1 -0.03 meq/ 

-0.1 mg/1 -0.01 meq/ 
0.08 mg/1 0.01 meq/ 
-1 mg/1 -0.02 meq/ 

Total Anions: 0.01 meq/ 
-Anion Difference: 0.28 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/ 
Cadmium as Cd -0.005 mg/ 
Chromium as Cr -0.02 mg/ 
Iron as Fe -0.05 mg/ 
Lead as Pb -0.02 mg/ 
Manganese as Mn -0.02 mg/ 
Selenium as Se -0.005 mg/ 
Silver as Ag -0.02 mg/ 
Vanadium as V -0.02 mg/ 
Zinc as Zn -0.02 mg/ 



Northern Engineering & Testing. Inc 

CIient: MONSANTO 
Identification: TW38A 
Laboratory Number: 77479 
Date Sampled: 3-01-85 

pH, standard units: 6.3 
Conductivity, umhos/cm: 20 
Total Dissolved Solids 

(at 180 C), mg/1: 36 
Sodium Adsorption Ratio (SAR) : 1 

INC. Date March 14, 1985 
Job No. 79-920-1 
Sheet 31 of 48 

CATIONS 

Total Hardness as CaC03: 
Calcium as Ca: 
Magnesium as Mg: 
Sodium as Na: 
Potassium as K: 

3 mg/1 0.05 meq/1 
1 mg/1 0.05 meq/1 

-1 mg/1 -0.08 meq/1 
-1 mg/1 -0.04 meq/1 
-1 mg/1 -0.03 meq/1 

Total Cations: 0.20 meq/1 

Total Alkalinity as CaC03: 
Bicarbonate Alkalinity as HC03 
Carbonate Alkalinity as C03: 
Hydroxide Alkalinity as OH: 
Chloride as CI: 
Fluoride as F: 
Nitrate + Nitrite as N: 
Sulfate as S04: 

Cati 

ANIONS 

-1 mg/1 -0.02 meq/ 
0 mg/1 0.00 meq/ 
0 mg/1 0.00 meq/ 
0 mg/1 0.00 meq/ 

-1 mg/1 -0.03 meq/ 
-0.10 mg/1 -0.01 meq/ 
0.06 mg/1 0.00 meq/ 
-1 mg/1 -0.02 meq/ 

Total Anions: 0.06 meq/ 
-Anion Difference: 0.14 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn -0.02 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Appendix I 

Quality Assurance/Quality Control Determinations 



600 South 25th St. 
Box 30615 
Billings. Montana 59107 
(406) 248-9161 »- Engineering 

mmJ and Testing, Inc. 

December 14, 1984 

Monsanto, Inc. 
P 0 Box 816 
Soda Springs, ID 83276 

ATTENTION: Mr. Bill Condie 

Gentlemen: 

Enclosed is a summary of the quality assurance data generated during the 
analysis of samples your firm submitted on 11/15/84 and 11/16/84. This 
data is that which is compared to the quality assurance guidelines I sent 
to you by mail in September. 

Several points should be made regarding this data: 

1. Because of the range of sample concentrations, arsenic and selenium 
spikes were generated at or near the detectable limit of the method. 
Hence, a wider variation in percent recovery can be expected. For 
instance, a spike or control of known value 0.007 mg/1 can feasibly 
be recovered as 0.006 or 0.008 mg/1. This variation would result in 
87 to 113% recovery. This appears to be a wide variation in results 
on a percentage basis, but is actually within acceptable limits for 
that range of concentrations (0.005 - 0.010). 

2. Control samples for sulfate, fluoride, and nitrate were not analyzed 
with this data. They were run with another batch of analyses earlier 
that week. This practice is part of our quality assurance procedures. 
However, in future analysis of your firm's samples, a known control 
will be included, regardless of the occurrence of the last test. 

3. All control samples used are purchased from Environmental Resource 
Associates (ERA) or the Environmental Protection Agency. The values 
reported are the percent recovery [(observed value* true value) x 
100] values for these analyses. None of the control concentrations 
observed during these tests were outside the allowable range as 
listed by the control manufacturer. 

4. All standards are prepared from NBS traceable solutions or primary 
standard solids. Blank solutions are analyzed with all samples and 
standards. 



Northern Engineering &. Testing. Inc 

Monsanto, Inc. 
Soda Springs, ID 

December 14, 1984 
Page 2 

5. The quality of the sulfate data generated before 12/3/84 was poor 
despite quality assurance measures. This poor quality was apparently 
due to the method used and the lack of control samples being 
analyzed. A large number of duplicate analyses were performed as it 
has been our experience that precision is a problem with the auto
mated methyl thymol blue procedure. However, it became apparent after 
reviewing all other data generated that accuracy was a problem in the 
analysis of sulfates. Unfortunately, this problem was not recognized 
before results were reported. The quality assurance data reported 
here is that generated in the second determination of sulfate in your 
samples. Values in parenthesis are concentrations generated by the 
barium chloride gravimetric method. These confirm the values gen
erated by the automated method. 

We apologize for any inconvenience this has caused. Enclosed are reports 
revised for the correct values for all parameters. You can be assured we 
have taken steps to correct these problems in our laboratory. 

If you have any questions regarding this data summary, please contact me. 
Thank you for using our services. 

KAS:rmr 

Enclosures 

cc: Mr. Douglas Morel 1 
Golder & Associates 
2950 Northrup Way 
Bellevue, WA 98004-1486 

Very truly yours 

Kathleen A. Smit 
Chemical Laboratory Manager 



Sample Identification: 

Lab No.: 

Effluent 
75928 

Hooper 
75921 

Dock 
75930 

Mormon 
75932 

TW22 
75953 

-Standard- Control 

pH, standard units 

Conductivity, umhos/cm 

Total Dissolved Solids 

Calcium 

Magnesium 

Sodium 

Potassium 

Total Alkalinity 

Chloride 

Fluoride 

Nitrate+Nitrite 

Sulfate 

Arsenic 

C admi urn 

Chromium 

Iron 

Lead 

Manganese 

Selenium 

Si 1ver 

Vanadium 

Zinc 

114, 116 

53, 55 

89, 83 

130, 134 

M19, 99, 
119, 110 } 

831, 840 

35, 38 

910, 1010 

110, 109 

1 2 2 ,  1 1 6  

34, 33 

15, 15 

7.0, 7.0 

1490, 1490 

127, 122 

81, 79 

71, 73 

0.44, 0.46 

0.15, 0.15 

5, 5 

-0.005,-0.005 

-0.005,-0.005 

- 0 . 0 2 , - 0 . 0 2  

854, 847 

-0.02, -0.02 

0.17, 0.20 

1.13, 1.20 

-0.02, 0.03 

0.30, 0.33 

7.00, 4.00 

2767, 1413, 718 147 

5, 20, 50, 100, 206 

5, 20, 50, 100, 206 

5, 20, 50, 100, 200 

2, 5, 10, 20 

1120 

50 

0 . 1 ,  1 . 0 ,  1 0 . 0  

0.05, 0.10, 0.25, 
0.50, 1.00, 2.00 
50, 100, 200, 300 

0.005, 0.010, 0.020 

0.005, 0.010, 0.020 

0.02, 0.05, 0.10, 

1.0, 5.0 
0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10 
1.0, 5.0 
0.005, 0.010, 0.020 

0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10, 

1.0, 5.0 

0.02, 0.05, 0.10, 
1 .0, 5.0 

7.00 

1413 

104%, 87, 92, 100%, 115%, 

108%, 114% 
110%, 94, 88, 94%, 95%, 105%, 

108% 
117%, 94, 95, 96%, 105%, 98%, 

116% 

100% 

100% 

90%, 98% 

89%, 90%, 95%, 95% 

97%, 84%, 885, 108% 

91% 

87%, 113%, 98% 

98%, 119% 

93%, 11Z%" 

87%, 102% 

99%, 110% 

92% 

106% 

91%, 100% 



Sample Identification: 

Lab Nq^j 

TW4 
75935 

TW5 
75936 

TW9 
75941 

TW8 

75940 

pH, standard units 

Conductivity, umhos/cm 

Total Dissolved Solids 

Calcium 

Magnesium 

Sodium 

Potassium 

Total Alkalinity 

Chloride 

Fluoride 

Nitrate+Nitrite 

Sulfate 

Arsenic 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Selenium 

Si 1 ver 

Vanadium 

Zinc 

88% 

94% 

.  88%" 

100% 

171, 173 

116, 113 

201, 193 

101% 

"73% 

•ra) 

87%" 

'87% • 

,'J YJ%\ 

99% 

100% 

(f23%> 

106% 

v 87%n, 

,101, 125_» 
VI40/")5% 

97% 

1160,1150 

7 
0 .2  ,  

6.9, 7.0 

1590, 1590 

46, 42 

276, 276 

54, 57 

22, 22 

100% 

0.25, 0.24 

-0.05,-0.05 

72, 73 

-0.005,-0.005 

-0.005,-0.005 

0.06, 0.03 

Standard Control 

7.00, 4.00 

2767, 1413, 718 147 

5, 20, 50, 100, 206 

5, 20, 50, 100, 206 

5, 20, 50, 100, 200 

2, 5, 10, 20 

1120 

50 

0 . 1 ,  1 . 0 ,  1 0 . 0  

0.05, 0.10, 0.25, 
0.50, 1.00, 2.00 
50, 100, 200, 300 

0.005, 0.010, 0.020 

0.005, 0.010, 0.020 

0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10, 

1.0, 5.0 
0.02, 0.05, 0.10, 

1.0, 5.0 
0.02, 0.05, 0.10 
1.0, 5.0 
0.005, 0.010, 0.020 

0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10, 

1.0, 5.0 

0.02, 0.05, 0.10, 
1.0, 5.0 

7.00 
- \ 

' f ( *• 
1413 > f-1 . ' " 

V I 

104%, 8.7, 92, 100%, 115%, 

108%, fl4% 
110%, 94, 88, 94%, 95%, 105% 

108% 
117%, 94, 95, 96%, 105%, 98% 

116% 

100% 

100% 

90%, 98% 

89%, 90%, 95%,. 95% 

97%, 84%, 885, 108% 

91% 

87%, 113%, 98% 

98%, 119% 

93%, 112% 

87%) 102% 

99%, 110% 

92% 

106% 

91%, 100% 



Sample Identification: 

Lab No.: 

TW23 
75945 

pH, standard units 

Conductivity, umhos/cm 

Total Dissolved Solids 

Calcium 

Magnesium 

Sodium 

Potassium 

Total Alkalinity 

Chloride 

Fluoride 

Nitrate+Nitrite 

Sulfate 

Arsenic 

Cadmium 

Chromiurn 

Iron 

Lead , 

Manganese 

Selenium 

Silver 

Vanadium 

Zinc 

-0.02,-0.02 

5.50, 5.79 

-0.02, -0.03 

0.32, 0.30 

-0.02, -0.02 

0.03, -0.02 

0.12,  0.11 

90% 

94% 

92% 

100% 

104% 

87% 

110% 

90% 

98% 

120% )%) 

96% 

-0 .02 ,  -0 .02  

0 .12 ,  0 .12  

-0 .02 ,  -0 .02  

(0 .36 ,  0 .29  X  

-0.02, 0.03 

0 . 0 6  

0 .10 ,  0 .10  

-1, -1 

-1, -1 

-1, 12-

5, 10 

Standard-

7".00, 4.00 

2767, 1413, 718, 147 

5, 20, 50, 100, 206 

5, 20, 50, 100, 206 

5, 20, 50, 100, 200 

2, 5, 10, 20 

1120 

50 

0 . 1 ,  1 . 0 ,  1 0 . 0  

0.05, 0.10, 0.25, 
0.50, 1.00, 2.00 

50, 100, 200, 300 

0.005, 0.010, 0.020 

0.005, 0.010, 0.020 

0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10 
1.0, 5.0 
0.005, 0.010, 0.020 

0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10, 
1.0, 5.0 

104%, 87, 92, 100%, 115%, 
108%, 114% 
110%, 94, 88, 94%, 95%, 105%, 

108% 
117%, 94, 95, 96%, 105%, 98%, 

116%* 

100% 

100% 

90%, 98% 

89%, 90%, 95%, 95.% 

97%, 84%, 885, 108% 

91% 

87%, 113%, 98% 

98%, 119% 

93%, 112% 

87%, 102% 

99%. 110% 

92% 

106% 

91%, 100% 



Sample Identification: 

Lab No.: 
pH, standard units 

Conductivity, umhos/cm 

Total Dissolved Solids 

Calcium 

Magnesium 

Sodium 

Potassium 

Total Alkalinity 

Chloride 

Fluoride 

Nitrate+Nitrite 

Sulfate 

Arsenic 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Selenium 

Silver 

Vanadium 

Zinc 

TW17 
75950 

7 . 5 ,  7 . 5  

1400, 1380 

61, 72 

26, 26 

97% 

8.14, 8.52 

1.26, 1.30 

336, 338 

0.006, 0.007 

0.087 

0.008,  0 .008 

0.03, 0.03 

TW18 

75952 

1800, 1820 

TW24 

75955 

TW26 
75957 

-Standard-

TT00. 4.00 

— Control 

TM 

93%, 200, 225, HI, 108 
216  .  

98%, 54, 31, 160, 167 
46 

96%, 168, 154, 85, 82 
156 
102% 

244, 233 

99% 

103% 

86% 

100% 

84% 

2767, 1413, 718, 147 

5, 20, 50, 100, 206 

5, 20, 50, 100, 206 

5, 20, 50, 100, 200 

2, 5, 10, 20 

1120 

50 

0 .1 ,  1 .0 ,  10 .0  

0.05, 0.10, 0.25, 
0.50, 1.00, 2.00 

50, 100, 200, 300 

0.005,  0.010,  0.020 

0 .005,  0 .010,  0 .020 

0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10 
1.0, 5.0 
0.005, 0.010, 0.020 

0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10, 
1.0, 5.0 

1413 

104%, 87, 92, 100%, 115%, 
108%, 114% 
110%, 94, 88, 94%, 95%, 105%, 
108% 
117%, 94, 95, 96%, 105%, 98%, 

116% 

100% 

100% 

90%, 98% 

89%, 90%, 95%, 95% 

97%, 84%, 885, 108% 

91% 

87%, 113%, 98% 

98%, 119% 

93%, 112% 

87%, 102% 

99%, 110% 

92% 

106% 

91%, 100% 



Sample Identification: 
Lab No.: 

TW29 
75960 

Nelson 
79999 

PW3 

76003 

PW2 
76002 

-Standard-

pH, standard units 

Conductivity, umhos/cm 

Total Dissolved Solids 

Calcium 

Magnesium 

Sodium 

Potassium 

Total Alkalinity 

Chloride 

Fluoride 

Nitrate+Nitrite 

Sulfate 

Arsenic 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Selenium 

Silver 

Vanadium 

Zinc 

6.7, 6.6 

828, 850 

r155, 186 

78, 83, 84 

••''35, 28, 24 

6, 6 

20, 21 

0.29, 0.30 

5.99, 5.99 

70, 73 

-0.005, -0.005 

-0.005, -0.005 

- 0 . 02 ,  - 0 . 02  

136, 140, 144 

51, 52, 53 

176, 179, 182 

119% 

88%, 
,/ 

90% 

110% 

104% 

100% 

106% 

f.87%) 

1230, 1230 

122, 124 

59, 58 

42, 38 

7.00. 4.00 

2767, 1413, 718, 147 

5, 20, 50, 100, 206 

5, 20, 50, 100, 206 

5, 20, 50, 100, 200 

2, 5, 10, 20 

1120 

50 

0 . 1 ,  1 . 0 ,  1 0 . 0  

0.05, 0.10, 0.25, 
0.50, 1.00, 2.00 
50, 100, 200, 300 

0.005, 0.010, 0.020 

0.005, 0.010, 0.020 

0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10 
1.0, 5.0 
0.005, 0.010, 0.020 

0.02, 0.05, 0.10, 

1.0, 5.0 
0.02, 0.05, 0.10, 
1.0, 5.0 

0.02, 0.05, 0.10, 
1.0, 5.0 

-- Control 

7700 

1413 

104%, 87, 92, 100%, 115%, 

108%, 114%" 
110%,: 94, 88, 94%, 95%, 105% 

108% ' 
117%, 94, 95, 96%, 105%, 98% 

116% 

100% 

100% 

90%, 98% 

89%, 90%, 95%, 95% 

97%, 84%, 885, 108% 

91% 

87%, 113%, 98% 

98%, 119% 

93%, 112% 

87%, 102% 

99%, 110% 

92% 

106% 

91%, 100% 



Sample Identification: 
Lab No.: 

Lewis 
76000 

PW1 
76001 

Lab 2 
76005 

TW2 
76006 

pH, standard units 

Conductivity, umhos/cm 

Total Dissolved Solids 

Calcium 

Magnesium 

Sodium 

Potassium 

Total Alkalinity 

Chloride 

Fluoride 

Nitrate+Nitrite 

Sulfate 

Arsenic 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Selenium 

Si Iver 

Vanadium 

Zinc 

7.5, 7.4 

792, 828 

116, 118 

57, 60 

52, 46 

8 ,  8  

417, 418 

55, 53 

0.35, 0.35 

9.43, 9.13 

120, 121 

-0.005, -0.005 

-0.005, -0.005 

-0.005, -0.005 

-0.05, -0.05 

-0.02, 0.03 

-0.02, -0.02 

-0.005, -0.005 

-0.02, -0.02 

0.05, 0.04 

0.06,  0 .06 

Standard-

7.00, 4.00-

Control 

134, 136 

71, 73 

92, 93 

144, 141 

94% 

100% 

96% 

97% 

104% 

100% 

90% 

-0.005 (78%) j 
-0.005 v--

-0.005 (78%)i 
-0.005 
- 0 . 0 2 ,  - 0 . 0 2  

-0.05, -0.05 

- 0 . 0 2 ,  - 0 . 0 2  

- 0 . 0 2 ,  - 0 . 0 2  

-0.005 (100%), 
-0.005 .. 

-0.02 (80%), 
-0.02 
-0.02. 

-0.02 79%) 

-0.02," 
-0.02 79% 

. 7 

114, 120 

55, 58 

17, 17 

107% 

(86%) 

7, 4, 78 

2767, 1413, 718, 147 

5, 20, 50, 100, 206 

5, 20, 50, 100, 206 

5, 20, 50, 100, 200 

2, 5, 10, 20 

1120 

50 

0 . 1 ,  1 . 0 ,  1 0 . 0  

0.05, 0.10, 0.25, 
0.50, 1.00, 2.00 
50, 100, 200, 300 

0.005, 0.010, 0.020 

0.005, 0.010, 0.020 

0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10, 

1.0, 5.0 
0.02, 0.05, 0.10 
1.0, 5.0 
0.005, 0.010, 0.020 

0.02, 0.05, 0.10, 

1.0, 5.0 
0.02, 0.05, 0.10, 

1.0, 5.0 
0.02, 0.05, 0.10, 

1.0, 5.0 

TTOCT 

1413 

104%, 87, 92, 100%, 115%, 

108%, 114% 
110%, 94, 88, 94%, 95%, 105%, 

108% 
117%, 94, 95, 96%, 105%, 98%, 

116%' 

100% 

100% 

90%, 98% 

89%, 90%, 95%, 95% 

97%, 84%, 885, 108% 

91% 

87%, 113%, 98% 

98%, 119% 

93%, 112% 

87%, 102% 

99%. 110% 

92% 

106% 

91%, 100% 
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Main Sampling Analyses 



r r 

Client: 
Identification: 
Laboratory Number: 
Date Sampled: 

Monsanto, 
TW15 

77264 
2-19-85 

Inc. Date March 7, 1985 
Job No. 79-920-1 
Sheet 2 of 12 

pH, standard units: 8.1 
Conductivity, umhos/cm: 867 
Total Dissolved Solids 

(at 180 C), mg/1: 480 
Sodium Adsorption Ratio (SAR): 0.12 

CATIONS 

Total Hardness as CaC03: 509 mg/1 10.18 meq/1 
Calcium as Ca: 133 mg/1 6.64 meq/1 
Magnesium as Mg: 43 mg/1 3.54 meq/1 
Sodium as Na: 6 mg/1 0.26 meq/1 
Potassium as K: 3 mg/1 0.08 meq/1 

Total Cations: 10.52 meq/1 

ANIONS 

Total Alkalinity as CaC03: 426 mg/1 8.52 meq/ 
Bicarbonate Alkalinity as HC03 520 mg/1 8.52 meq/ 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/ 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/ 
Chloride as CI: 11 mg/1 0.31 meq/ 
Fluoride as F: 0.74 mg/1 0.04 meq/ 
Nitrate + Nitrite as N: 3.79 mg/1 0.27 meq/ 
Sulfate as S04: 43 mg/1 0.90 meq/ 

Total Anions: 10.04 meq/ 
Cation -Anion Difference: 0.48 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn -0.02 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing. Inc. 

CIient: MONSANTO, INC. Date March 14 
Identification: TW16 Job No. 79-920 
Laboratory Number: 77462 Sheet 14 of -
Date Sampled: 2-22-85 

pH, standard units: 7.2 
Conductivity, umhos/cm: 1710 
Total Dissolved Solids 

(at 180 C), mg/1: 1090 
Sodium Adsorption Ratio (SAR) : 1.80 

CATIONS 

Total Hardness as CaC03: 643 mg/1 12.86 meq/1 
Calcium as Ca: 124 mg/1 6.19 meq/1 
Magnesium as Mg: 81 mg/1 6.67 meq/1 
Sodium as Na: 105 mg/1 4.57 meq/1 
Potassium as K: 14 mg/1 0.36 meq/1 

Total Cations: 17.79 meq/1 

ANIONS 

Total Alkalinity as CaC03: 514 mg/1 10.28 meq/ 
Bicarbonate Alkalinity as HC03 627 mg/1 10.28 meq/ 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/ 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/ 
Chloride as CI: 115 mg/1 3.24 meq/ 
Fluoride as F: 8.05 mg/1 0.42 meq/ 
Nitrate + Nitrite as N: 9.92 mg/1 0.71 meq/ 
Sulfate as S04: 194 mg/1 4.04 meq/ 

Total Anions: 18.69 meq/ 
Cation -Anion Difference: 0.90 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 0.027 mg/1 
Cadmium as Cd 1.49 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb 0.03 mg/1 
Manganese as Mn 0.20 mg/1 
Selenium as Se 0.173 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V 0.24 mg/1 
Zinc as Zn 5.71 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



c c 

Client: Monsanto, Inc. Date March 7, 
Identification: TW23 Job No. 79-920 
Laboratory Number: 77266 Sheet 4 of 
Date Sampled: 2-18-85 

pH, standard units: 6.8 
Conductivity, umhos/cm: 2000 
Total Dissolved Solids 

(at 180 C), mg/1: 1430 
Sodium Adsorption Ratio (SAR) : 0.54 

CATIONS 

Total Hardness as CaC03: 1104 mg/1 22.07 meq/1 
Calcium as Ca: 180 mg/1 8.98 meq/1 
Magnesium as Mg: 159 mg/1 13.09 meq/1 
Sodium as Na: 41 mg/1 1.78 meq/1 
Potassium as K: 20 mg/1 0.51 meq/1 

Total Cations: 24.36 meq/1 

ANIONS 

Total Alkalinity as CaC03: 618 mg/1 12.36 meq/1 
Bicarbonate Alkalinity as HC03 754 mg/1 12.36 meq/1 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 
Chloride as CI: 83 mg/1 2.34 meq/1 
Fluoride as F: 1.47 mg/1 0.08 meq/1 
Nitrate + Nitrite as N: -0.05 mg/1 0.00 meq/1 
Sulfate as S04: 431 mg/1 8.97 meq/1 

Total Anions: 23.75 meq/1 
Cation -Anion Difference: 0.61 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd 0.013 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe 5.28 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn 0.19 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn 0.07 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



f f 

Client: 
Identification: 
Laboratory Number: 
Date Sampled: 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

Total Hardness as CaC03: 
Calcium as Ca: 
Magnesium as Mg: 
Sodium as Na: 
Potassium as K: 

Monsanto, Inc. 
TW24 

77267 
2-18-85 

11.3 
2710 

1710 
2.69 

CATIONS 

877 
348 
2 

183 
97 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

Date March 7, 1985 
Job No. 79-920-1 
Sheet 5 of 12 

Total Cations: 

17.53 
17.37 

0.16 
7.96 
2.48 

27.97 

meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 

ANIONS 

Total Alkalinity as CaC03: 275 mg/1 5.50 meq/ 
Bicarbonate Alkalinity as HC03 0 mg/1 0.00 meq/ 
Carbonate Alkalinity as C03: 119 mg/1 3.97 meq/ 
Hydroxide Alkalinity as OH: 26 mg/1 1.53 meq/ 
Chloride as CI: 227 mg/1 6.40 meq/ 
Fluoride as F: 4.60 mg/1 0.24 meq/ 
Nitrate + Nitrite as N: 9.27 mg/1 0.66 meq/ 
Sulfate as S04: 641 mg/1 13.35 meq/ 

Total Anions: 26.15 meq/ 
Cation-Anion Difference: 1.82 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Copper as Cu 
Iron as Fe 
Lead as Pb 
Manganese as Mn 
Selenium as Se 
Silver as Ag 
Vanadium as V 
Zinc as Zn 

-0.005 mg/1 
0.007 mg/1 
-0.02 mg/1 
-0.02 mg/1 
0.06 mg/1 
-0.02 mg/1 
-0.02 mg/1 
0.016 mg/1 
-0.02 mg/1 
-0.05 mg/1 
0.03 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Client: Monsanto 
Identification: TW29 
Laboratory Number: 77268 
Date Sampled: 2-20-85 

pH, standard units: 7.0 
Conductivity, umhos/cm: 1190 
Total Dissolved Solids 

(at 180 C), mg/1: 700 
Sodium Adsorption Ratio (SAR) : 0.39 

Date March 7, 1985 
Job No. 79-920-1 
Sheet 6 of 12 

CATIONS 

Total Hardness as CaC03: 
Calcium as Ca: 
Magnesium as Mg: 
Sodium as Na: 
Potassium as K: 

671 mg/1 13.42 meq/1 
150 mg/1 7.49 meq/1 
72 mg/1 5.93 meq/1 
23 mg/1 1.00 meq/1 
4 mg/1 0.10 meq/1 

Total Cations: 14.52 meq/1 

ANIONS 

Total Alkalinity as CaC03: 547 mg/1 10.94 meq/ 
Bicarbonate Alkalinity as HC03 668 mg/1 10.94 meq/ 
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/ 
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/ 
Chloride as CI: 17 mg/1 0.48 meq/ 
Fluoride as F: 0.38 mg/1 0.02 meq/ 
Nitrate + Nitrite as N: 5.18 mg/1 0.37 meq/ 
Sulfate as S04: 96 mg/1 2.00 meq/ 

Total Anions: 13.81 meq/ 
Cation -Anion Difference: 0.71 meq/ 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr -0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V -0.05 mg/1 
Zinc as Zn -0.02 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



( ( 

Client: 
Identification: 
Laboratory Number: 
Date Sampled: 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

Total Hardness as CaC03: 
Calcium as Ca: 
Magnesium as Mg: 
Sodium as Na: 
Potassium as K: 

Total Alkalinity as CaC03: 
Bicarbonate Alkalinity as HC03 
Carbonate Alkalinity as C03: 
Hydroxide Alkalinity as OH: 
Chloride as CI: 
Fluoride as F: 
Nitrate + Nitrite as N: 
Sulfate as S04: 

Monsanto, 
TW30 

77269 
2-21-85 

7.2 
2090 

Inc. Date March 7, 1985 
Job No. 79-920-1 
Sheet 7 of 12 

1410 
2.47 

CATIONS 

739 
149 
89 
154 
33 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

Total Cations: 

ANIONS 

397 mg/1 
484 mg/1 
0 mg/1 
0 mg/1 

189 mg/1 
3.61 mg/1 
9.82 mg/1 

367 mg/1 
Total Anions: 

Cation-Anion Difference: 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Copper as Cu 
Iron as Fe 
Lead as Pb 
Manganese as Mn 
Selenium as Se 
Silver as Ag 
Vanadium as V 
Zinc as Zn 

-0.005 
-0.005 
-0.02 
-0.02 
-0.05 
-0.02 
-0.02 
0.007 
-0.02 
-0.05 
-0.02 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

14.77 
7.44 
7.33 
6.70 
0.84 

22.31 

7.94 
7.94 
0.00 
0.00 
5.33 
0.19 
0.70 
7.64 

21.80 
0.51 

meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 

meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 

A minus sign indicates less than the reported value was present in the 

sample 



c r 

Client: 
Identification: 
Laboratory Number: 
Date Sampled: 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

Total Hardness as CaC03: 
Calcium as Ca: 
Magnesium as Mg: 
Sodium as Na: 
Potassium as K: 

Monsanto, Inc. 
TW31 

77270 
2-20-85 

7.7 
824 

460 
0.45 

CATIONS 

416 
109 
35 
21 

3 
Total 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

Cations: 

Date March 7, 1985 
Job No. 79-920-1 
Sheet 8 of 12 

8.32 
5.44 
2.88 
0.91 
0.08 
9.31 

meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 

ANIONS 

Total Alkalinity as CaC03: 
Bicarbonate Alkalinity as HC03 
Carbonate Alkalinity as C03: 
Hydroxide Alkalinity as OH: 
Chloride as CI: 
Fluoride as F: 
Nitrate + Nitrite as N: 
Sulfate as S04: 

Cati 

355 mg/1 7.10 meq/1 
433 mg/1 7.10 meq/1 
0 mg/1 0.00 meq/1 
0 mg/1 0.00 meq/1 

18 mg/1 0.51 meq/1 
0.34 mg/1 0.02 meq/1 
4.79 mg/1 0.34 meq/1 

45 mg/1 0.94 meq/1 
Total Anions: 8.91 meq/1 

-Anion Difference: 0.40 meq/1 

TRACE ELEMENTS, DISSOLVED 

Arsenic as As -0.005 mg/1 
Cadmium as Cd -0.005 mg/1 
Chromium as Cr 0.02 mg/1 
Copper as Cu -0.02 mg/1 
Iron as Fe -0.05 mg/1 
Lead as Pb -0.02 mg/1 
Manganese as Mn -0.02 mg/1 
Selenium as Se -0.005 mg/1 
Silver as Ag -0.02 mg/1 
Vanadium as V 0.16 mg/1 
Zinc as Zn -0.02 mg/1 

A minus sign indicates less than the reported value was present in the 
sample 



Northern Engineering & Testing. Inc. 

Client: 
Identification: 
Laboratory Number: 
Date Sampled: 

pH, standard units: 
Conductivity, umhos/cm: 
Total Dissolved Solids 

(at 180 C), mg/1: 
Sodium Adsorption Ratio (SAR): 

Total Hardness as CaC03: 
Calcium as Ca: 
Magnesium as Mg: 
Sodium as Na: 
Potassium as K: 

MONSANTO, 
TW32 

77472 
2-28-85 

8.7 
464 

294 
0.90 

" CATIONS 

170 
17 
31 
27 
10 

INC. Date March 14, 1985 
Job No. 79-920-1 
Sheet 24 of 48 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

Total Cations: 

Total Alkalinity as CaC03: 
Bicarbonate Alkalinity as HC03 
Carbonate Alkalinity as C03: 
Hydroxide Alkalinity as OH: 
Chloride as CI: 
Fluoride as F: 
Nitrate + Nitrite as N: 
Sulfate as S04: 

ANIONS 

134 mg/1 
164 mg/1 
0 mg/1 
0 mg/1 

22 mg/1 
0.22 mg/1 
7.11 mg/1 

45 mg/1 
Total Anions: 

Cation-Anion Difference: 

TRACE ELEMENTS, DISSOLVED 

-0.005 mg/1 
-0.005 mg/1 
0.02 mg/1 
-0.02 mg/1 
-0.05 mg/1 
-0.02 mg/1 
-0.02 mg/1 

-0.005 mg/1 
-0.02 mg/1 
0.31 mg/1 
-0.02 mg/1 

3.40 
0.85 
2.55 
1.17 
0.26 
4.83 

2.68 
2.68 
0.00 
0.00 
0 .62  
0.01 
0.51 
0.94 
4.76 
0.07 

meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 

meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 

Arsenic as As 
Cadmium as Cd 
Chromium as Cr 
Copper as Cu 
Iron as Fe 
Lead as Pb 
Manganese as Mn 
Selenium as Se 
Silver as Ag 
Vanadium as V 
Zinc as Zn 

A minus sign indicates less than the reported value was present in the 
sample 



Sample Identification: 
Lab No.: 
pH, standard units 

Conductivity, umhos/cm 

Total Dissolved Solids 

Calcium 

Magnesium 

Sodium 

Potassium 

Total Alkalinity 

Chloride 

Fluoride 

Nitrate+Nitrite 

Sulfate 

Arsenic 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Selenium 

Silver 

Vanadium 

Zinc 

TW21A 
76010 

6 . 1 ,  6 . 1  

Cm, 32. 

- 1 ,  - 1  

- 1 ,  - 1  

5, 5 

TW30 
76011 

7.1, 7.2 

-0.10, -0.10 

-0.05, -0.05 

-1. -1 

-0.005, -0.005 

-0.005, -0.005 

0.006, -0.005 

- 0 . 0 2 ,  - 0 . 0 2  

- 0 . 0 2 ,  - 0 . 0 2  

- 0 . 0 2 ,  - 0 . 0 2  

-0.005, -0.005 

- 0 . 0 2 ,  - 0 . 0 2  

- 0 . 0 2 ,  - 0 . 0 2  

- 0 . 0 2 ,  - 0 . 0 2  

149, 133 132 102% 

88, 88, 85 108% 

170, 177, 176 103% 

400, 407 

107% 

317, 389 

81% 

(,87~%) 

95% 

87%' 

87% 

118%*. 

91% 

(.83%) 

Standard 

2767, 1413, 718, 147 

Control 

1413 

5, 20, 50, 100, 206 

5, 20, 50, 100, 206 

5, 20, 50, 100, 200 

2, 5, 10, 20 

1120 

50 

0 . 1 ,  1 . 0 ,  1 0 . 0  

0.05, 0.10, 0.25, 
0.50, 1.00, 2.00 

50, 100, 200, 300 

0.005, 0.010, 0.020 

0.005, 0.010, 0.020 

0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10 
1.0, 5.0 
0.005, 0.010, 0.020 

0.02, 0.05, 0.10, 
1.0, 5.0 
0.02, 0.05, 0.10, 
1.0, 5.0 

0.02, 0.05, 0.10, 
1.0, 5.0 

104% 87, 92, 100%, 115%, 
108%, 114% 
110% 94, 88, 94%, 95%, 105%, 
108% 
117% 94, 95, 96%, 105%, 98%, 
116% 

100% 

100% 

90%, 98% 

89%, 90%, 95%, 95% 

97%, 84%, 885, 108% 

91% 

87%, 113%, 98% 

98%, 119% 

93%, 112% 

87%, 102% 

99%, 110% 

92% 

106% 

91%, 100% 



Î  

ab No.: 

Northern Engineering & Testing. Inc 

DUPLICATE ANALYSIS of Lab Nos. 77264 - 77274 

/\CR (IVDV-\CC UL/TTKJ 
pH, standard units 

Electrical Conductivity, 
umhos/cm 

Total Dissolved Solids, mg/1 

Calcium, mg/1 ; '1° > 

( Magnesium, mg/1 )  1 1  i  

Sodium, mg/1 ?? ,7-2 ) 

Potassium, mg/1 / t o  j  /* °  )  

Total Alkalinity, mg/1 111, rP 

Chloride, mg/1 / D o  j J f Y  

Fluoride, mg/1 / c t ,  

^itrate + Nitrite, mg/1 

Sulfate, mg/1 

n 3  , n o  ,  

i s  , / o  ,  

Arsenic, mg/1 It, ,1? 

Cadmium, mg/1 *1 19!, , 

Chromium, mg/1 t o ,  

Copper, mg/1 fr* 

Iron, mg/1 111 ,90, 

Lead, mg/1 j i o  ) y i  

Manganese, mg/1 7 7  }  i t ) 4 ,  

Selenium, mg/1 / C Q  ) 12 9  

Silver, mg/1 /23 } l o 0 )  

Vanadium, mg/1 
fDU j 77 / 

Zinc, mg/1 n  j  ** 

J T°° JU'* 
QT } 9B , ID3 

QC 
I C O  

fr\ 
. s/ 

- 13 
r 7'f 

r <}£ 

/ O f  

: /o ? 

- 9? 
- f 2 
* 1T> 

•=> 

- ^ 

- cK-

- <f'7 

- }DJ 
=-

,  ? 7  

/og 

/ DS 
?7 

RTYTI (I I, *3 -*<• 



Northern Engineering & Testing. Inc 

V ab No.: 

I 

« 

I 

I 

pH, standard units 

Electrical Conductivity, 
umhos/cm 

Total Dissolved Solids, mg/1 

Calcium, mg/1 

Magnesium, mg/1 

Sodium, mg/1 

Potassium, mg/1 

Total Alkalinity, mg/1 

Chloride, mg/1 

Fluoride, mg/1 

itrate + Nitrite, mg/1 

Sulfate, mg/1 

Arsenic, mg/1 

Cadmium, mg/1 

Chromium, mg/1 

Copper, mg/1 

Iron, mg/1 

Lead, mg/1 

Manganese, mg/1 

Selenium, mg/1 

Silver, mg/1 

Vanadium, mg/1 

Zinc, mg/1 

4 

DUPLICATE ANALYSIS of Lab Nos. 77264 - 77274 

CNOIT 

, o \ 2 ,  - 0 3 b  -

,02% ,012-J 
— .CSy 

,OUJ .010, 

,12 . ,o/1, .o-HroHJ.oor>DloJ.o^ - .in 

~ 0 
= &'.0L0 
S- / 0 £ (S> 
-  , o l ° l  

.00I 
,NI R I(S[ 

o j 

,OO2- ) 
. t i l . , ' 0 1 5  '  

D, 
,021. 

, o o C  }  , °  >  

OJ ' 



I 
j 

I * 
V 

1 

I 

1 

I 

1 

I 

!• 

I 

1 

V 

I 

I 

I 

« 

I 

ab No.: 

pH, standard units 

Electrical Conductivity, 
umhos/cm 

Total Dissolved Solids, mg/1 

Calcium, mg/1 

Magnesium, mg/1 

Sodium, mg/1 

Potassium, mg/1 

Total Alkalinity, mg/1 

Chloride, mg/1 

Fluoride, mg/1 

itrate + Nitrite, mg/1 

Sulfate, mg/1 

Arsenic, mg/1 

Cadmium, mg/1 

Chromium, mg/1 

Copper, mg/1 

Iron, mg/1 

Lead, mg/1 

Manganese, mg/1 

Selenium, mg/1 

Silver, mg/1 

Vanadium, mg/1 

Zinc, mg/1 

Northern Engineering & Testing. Inc 

DUPLICATE ANALYSIS of Lab Nos. 77264 - 77274 

' I FEC(RI(M (MET/. ?J) 

o l H 0 j ' ̂  ^ 

. 0 |2. [.OBI,. OZS, >0°* , 

,cv<i ,  

0  j O  J  O j  0 )  

, OVFR j .OO(> J <IL 
JO2L } '  I03 }),C2CIJ<CJ;LJ ,O2FJ 
B J ° ,  o 3 2  ) 

. 6 ^? , -  DO i  • o :  

Jc ,oS1 0 .OCi> J >'kl y0lOj'° J 
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Northern 
Engineering 
and Testing, Inc. 

April 2, 1985 

600 South 25th St. 
Box 30615 
Billings. Montana 59107 
(406) 248-9161 

Monsanto, Inc. 
P 0 Box 816 
Soda Springs, ID 83276 

ATTENTION: Mr. Tim Oliver 

Gentlemen: 

Enclosed please find a summary of the quality assurance data generated by 
our laboratory in the analysis of your groundwater. This data is that 
generated for samples received 2/25/85 and 3/07/85. 

If you have any questions regarding this summary, please contact us. Thank 
you for using our services. 

Very truly yours, 

Kathleen A. Smit 
Chemistry Laboratory Manager 

KAS:rmr 

Enclosure 

cc: Golder & Associates 
Attn: Mr. Doug Morrell 



[b No.: 

Northern Engineering & Testing. Inc. 

DUPLICATE ANALYSIS for Lab Nos. 77450 - 77493 

77450 77451 77453 

pH, standard units 

Electrical Conductivity, 
umhos/cm 

Total Dissolved Solids, mg/1 

Calcium, mg/1 

Magnesium, mg/1 

Sodium, mg/1 

Potassium, mg/1 

Total Alkalinity, mg/1 

Chloride, mg/1 

Fluoride, mg/1 

^^trate + Nitrite, mg/1 

Sulfate, mg/1 

Arsenic, mg/1 

Cadmium, mg/1 

Chromium, mg/1 

Copper, mg/1 

Iron, mg/1 

Lead, mg/1 

Manganese, mg/1 

Selenium, mg/1 

Silver, mg/1 

Vanadium, mg/1 

Zinc, mg/1 

7.4, 7.4 

1020, 1030 

706, 712 

112, 109 

57, 57 

14, 13 

5, 5 

0.27, 0.27 

4778, 4.56 

-0.005, -0.005 

-0.02, -0.02 

-0.02, -0.02 

-0.05, -0.05 

-0.02, -0.02 

-0.02, -0.02 

lv 

-0.02, -0.02 

-0.05, -0.05 

0.58, 0.58 

954, 992 

^"3cf, 30 

979, 957 

98, 112 92, 98 

-0.005, -0.005 



Northern Engineering & Testing. Inc. 

DUPLICATE ANALYSIS for Lab Nos. 77450 - 77493 

ab No.: 77458 77459 77460 77463 

pH, standard units 

Electrical Conductivity, 
umhos/cm 

Total Dissolved Solids, mg/1 

Calcium, mg/1 

Magnesium, mg/1 

Sodium, mg/1 

Potassium, mg/1 

Total Alkalinity, mg/1 

Chloride, mg/1 

Fluoride, mg/1 

^litrate + Nitrite, mg/1 

Sulfate, mg/1 

Arsenic, mg/1 

Cadmium, mg/1 

Chromium, mg/1 

Copper, mg/1 

Iron, mg/1 

Lead, mg/1 

Manganese, mg/1 

Selenium, mg/1 

Silver, mg/1 

Vanadium, mg/1 

Zinc, mg/1 

416, 422 

7.6, 7.6 

850, 860 

522, 542 

104, 114 

40, 41 

8, 14 

2, 3 

8, 10 

0.34, 0.36 

3.70, 3.87 

5, 18 

-0.005, -0.005 lv0.027 

-0.02, -0.02 

-0.02, -0.02 

0.08, 0.08 

-0.02, -0.02 

-0.02, -0.02 

77470 

27, 28 

0.37, 0.51 

7.5, 7.5 

1710, 1680 

1320, 1300 

168, 170 

65, 65 

118, 118 

17, 18 

2.68, 2.68 

468, 538 

0.023 

-0.02, -0.( 

-0.02, -0.02 

-0.05, -0.05 

-0.02, -0.02 

0.012, 0.013 0.030, 0.( 

-0.02, -0.( 



I Northern Engineering &. Testing. Inc 

I 
..Lab No. 

DUPLICATE ANALYSIS for Lab Nos. 77450 - 77493 

77471 77476 77478 

i 

I 

I 

pH, standard units 

^Electrical Conductivity, 
umhos/cm 

^Total Dissolved Solids, mg/1 

Calcium, mg/1 

Magnesium, mg/1 

Sodium, mg/1 

Potassium, mg/1 

£ Total Alkalinity, mg/1 

Chloride, mg/1 

| Fluoride, mg/1 

WJ^rate + Nitrite, mg/1 

Sulfate, mg/1 

Arsenic, mg/1 

Cadmium, mg/1 

| Chromium, mg/1 

Copper, mg/1 

Iron, mg/1 

;J| Lead, mg/1 

Manganese, mg/1 

| Selenium, mg/1 

m Silver, mg/1 

• Vanadium, mg/1 

| Zinc, mg/1 

I 

I 

I 

1190, 1200 398, 406 

-0.005, -0.005 



I 

1 
No.: 

Northern Engineering & Testing. Inc 

DUPLICATE ANALYSIS for Lab Nos. 77450 - 77493 

77480 77481 77487 77488 

I 

pH, standard units 

| Electrical Conductivity, 
umbos/cm 

| Total Dissolved Solids, mg/1 

Calcium, mg/1 

( Magnesium, mg/1 

Sodium, mg/1 

Potassium, mg/1 

£ Total Alkalinity, mg/1 

Chloride, mg/1 

| Fluoride, mg/1 

> ^tftrate + Nitrite, mg/1 

• Sulfate, mg/1 

£ Arsenic, mg/1 

Cadmium, mg/1 
! 

| Chromium, mg/1 

- Copper, mg/1 

• Iron, mg/1 

£ Lead, mg/1 

Manganese, mg/1 

£ Selenium, mg/1 

Silver, mg/1 

^ Vanadium, mg/1 

Zinc, mg/1 

8.5, 8.5 

1240, 1250 

886, 862 

73, 72 

77, 77 

71, 70 

32, 32 

85, 87 

6.88, 6.88 

297, 306 

-0.005, -0.005 

0.02, 0.02 

-0.02, -0.02 

-0.05, -0.05 

-0.02, -0.02 

-0.02, -0.02 

0.076, 0.074 

-0.02, -0.02 

-0.05, -0.05 

-0.02, -0.02 

8.08, 7.68 

0.007, 0.008 

0.055, 0.053 0.025, 0.025 

i 
i 



I 

; ~ab No. 

Northern Engineering & Testing, Inc 

DUPLICATE ANALYSIS for Lab Nos. 77450 - 77493 

77489 

pH, standard units 

Electrical Conductivity, 
umhos/cm 

Total Dissolved Solids, mg/1 

Calcium, mg/1 

Magnesium, mg/1 

Sodium, mg/1 

Potassium, mg/1 

Total Alkalinity, mg/1 

Chloride, mg/1 

Fluoride, mg/1 

^^itrate + Nitrite, mg/1 

sulfate, mg/1 

Arsenic, mg/1 

Cadmium, mg/1 

Chromium, mg/1 

Copper, mg/1 

Iron, mg/1 

Lead, mg/1 

Manganese, mg/1 

Selenium, mg/1 

Silver, mg/1 

| Vanadium, mg/1 

^ Zinc, mg/1 

416, 410 

77490 

7.2, 7.2 

1040, 1050 

670, 680 

125, 123 

58, 57 

29, 28 

9, 10 

43, 45 

Spiked, Not Dup. 

5.38, 5.45 

73, 76 

o - o  
0.016, 01013 

-0.02, -0.02 

-0.02, -0.02 

-0.05, -0.05 

-0.02, -0.02 

-0.02, -0.02 

-0.02, -0.02 

-0.05, -0.05 

0.02, 0.02 

77491 

-0.005, -0.005 

I 

I 



| ' Northern Engineering & Testing, Inc 

DUPLICATE ANALYSIS of Lab Nos. 77253 - 77263 

ab No.: 77253 77255 77256 77257 77260 77263 

pH, standard units 7.2, 7.2 8»"1» 8.1 

Electrical Conductivity, 1160, 1150 4670, 4770 
umhos/cm 

Total Dissolved Solids, mg/1 1010, 1050 

Calcium, mg/1 127, 128 126, 129 

Magnesium, mg/1 134, 135 59> 60 

Sodium, mg/1 47, 47 75, 75 

Potassium, mg/1 ^ 

Total Alkalinity, mg/1 803, 813 416» 40e 

Chloride, mg/1 75, 76 

Fluoride, mg/1 1.02, 1.06 

^^itrate + Nitrite, mg/1 5.79, 5.68 

Sulfate, mg/1 103, 104 

Arsenic, mg/1 * 

Cadmium, mg/1 0.037, 0.038 0.030, 0.030 

Chromium, mg/1 -0.02, -0.02 

Copper, mg/1 -0.02, -0.02 

Iron, mg/1 -0.05, -0.05 

Lead, mg/1 -0.02, -0.02 

Manganese, mg/1 -0.02, -0.02 

Selenium, mg/1 °-009» °-010 

Silver, mg/1 -0.02, -0.02 

Vanadium, mg/1 -0.05, -0.05 

Zinc, mg/1 0.05, 0.05 

^^fcfDuplicate analyses were not performed on this set. Spike sample analyses were used 
in their stead. 



I 

Lab No. 

Northern Engineering & Testing, inc. 

SPIKE RECOVERY of Lab Nos. 77253 - 77263 
(in % Recovery) 

77255 77256 77258 77262 

( 

I 

I 

I 

I 

109 

95 

110 

pH, standard units 

Electrical Conductivity, 
umhos/cm 

Total Dissolved Solids, mg/1 

Calcium, mg/1 

Magnesium, mg/1 

Sodium, mg/1 

Potassium, mg/1 

Total Alkalinity, mg/1 

Chloride, mg/1 

Fluoride, mg/1 

^^itrate + Nitrite, mg/1 

Sulfate, mg/1 

Arsenic, mg/1 

Cadmium, mg/1 

Chromium, mg/1 

Copper, mg/1 

Iron, mg/1 

Lead, mg/1 

Manganese, mg/1 

Selenium, mg/1 

Silver, mg/1 

Vanadium, mg/1 

Zinc, mg/1 

^^*These spikes were prepared in concentrations near the detection limit of the test. 
These values do not meet published quality assurance guidelines for accuracy but 
do meet those for precision. 

None 

None 

None 

98 

96 

96 

97 

95 

101 

100 

106 

98 

121 112 

75* 

50* 

104 

150* 

87 

50* 

88 

105 

100 



I Northern Engineering & Testing. Inc 

STANDARDS & CONTROLS ANALYSIS for 
Lab Nos. 77253 - 77263 

% Recovery 

I 

I 

I 

I 

I 

I 

I 

pH, standard units 7.00 4.00 None 

Electrical Conductivity, 
umhos/cm 

1413 2767 718 147 None 

Total Dissolved Solids, mg/1 N o n e  None 

Calcium, mg/1 5 10 50 100 200 101 

Magnesium, mg/1 5 10 50 100 200 88 

Sodium, mg/1 5 10 50 100 200 102 

Potassium, mg/1 2 5 10 20 100 

Total Alkalinity, mg/1 N o n e  101 

Chloride, mg/1 12.5 0 102 

Fluoride, mg/1 0.01 0.10 1.0 10.0 107 

^^itrate + Nitrite, mg/1 

Sulfate, mg/1 

0.05 0.10 0.25 0.50 1.00 2.00 103 ^^itrate + Nitrite, mg/1 

Sulfate, mg/1 50 100 200 300 101 

Arsenic, mg/1 0.005 0.010 0.020 88 

Cadmium, mg/1 0.02 0.05 0.10 1 .0 5.0 100 

Chromium, mg/1 0.02 0.05 0.10 1 .0 5.0 100 

Copper, mg/1 0.02 0.05 0.10 1 .0 5.0 100 

Iron, mg/1 0.02 0.05 0.10 1 .0 5.0 * 

Lead, mg/1 0.02 0.05 100 

Manganese, mg/1 0.02 0.05 0.10 1 .0 5.0 100 

Selenium, mg/1 0.005 0.010 0.020 112 

Silver, mg/1 0.01 0.02 0.05 100 

Vanadium, mg/1 0.02 0.05 0.10 1. 0 5.0 119 

Zinc, mg/1 0.02 0.05 0.10 1. 0 5.0 150 

^Indicates poor recovery 

92 

104 



I 
«• 
I 

I 

I 

I 

I 

I 

I 

Northern Engineering & Testing. Inc. 

STANDARDS & CONTROLS ANALYSIS for 
Lab Nos. 77450 - 77494 

Lab No.: % Recovery 

1 

I 

I 

I 

I 

I 

I 

I 

I 

pH, standard units 7.00 4. 00 None 

Electrical Conductivity, 
umhos/cm 

1413 2767 718 147 None 

Total Dissolved Solids, mg/1 N o n e None 

Calcium, mg/1 5 20 50 100 200 102 

Magnesium, mg/1 5 20 50 100 200 105 

Sodium, mg/1 5 20 50 100 200 108 

Potassium, mg/1 1 5 10 50 100 96 

Total Alkalinity, mg/1 N o n e 89 

Chloride, mg/1 12.5, 0 110 

Fluoride, mg/1 0.01 0.10 1.0 10 .0 None 

pjtrate + Nitrite, mg/1 

Sulfate, mg/1 

0.05 0.10 0.25 0.50 1.00 2. 00 95, 95 pjtrate + Nitrite, mg/1 

Sulfate, mg/1 50 100 200 300 None 

Arsenic, mg/1 0.005 0.010 0.020 

Cadmium, mg/1 0.02 0.05 0.010 1.0 5.0 96 100 

Chromium, mg/1 0.02 0.05 0.010 1.0 5.0 94 98 

Copper, mg/1 0.02 0.05 0.010 1.0 5.0 98 120 

Iron, mg/1 0.02 0.05 0.010 1.0 5.0 79 

Lead, mg/1 0.01 0.02 0.05 C 1.10 102 107 

Manganese, mg/1 0.02 0.05 0.10 1 .0 5.0 71 

Selenium, mg/1 0.005 0.010 0.020 93 115 

Silver, mg/1 0.01 0.02 0.05 100 106 

Vanadium, mg/1 0.02 0.05 0.10 1. ,0 5.0 71 

Zinc, mg/1 0.02 0.05 0.10 1. .0 5.0 120 



Northern Engineering & Testing. Inc. 

t, ab No. 

DUPLICATE ANALYSIS of Lab Nos. 77264 - 77274 

77264 77265 77267 

I 

I 

I 

pH, standard units 

Electrical Conductivity, 
umhos/cm 

Total Dissolved Solids, mg/1 

Calcium, mg/1 

Magnesium, mg/1 

Sodium, mg/1 

Potassium, mg/1 

Total Alkalinity, mg/1 

Chloride, mg/1 

Fluoride, mg/1 

^ptrate + Nitrite, mg/1 

Sulfate, mg/1 

Arsenic, mg/1 

Cadmium, mg/1 

Chromium, mg/1 

Copper, mg/1 

Iron, mg/1 

Lead, mg/1 

Manganese, mg/1 

Selenium, mg/1 

Silver, mg/1 

Vanadium, mg/1 

Zinc, mg/1 

8.0, 8.0 

2830, 2860 

1700, 1720 

133, 133 

43, 42 

6,  6  

410, 426 



Lab No.: 

I 

I 

I 

U 
i 

pH, standard units 

| Electrical Conductivity, 
umhos/cm 

| Total Dissolved Solids, mg/1 

Calcium, mg/1 

Magnesium, mg/1 

Sodium, mg/1 

Potassium, mg/1 

| Total Alkalinity, mg/1 

Chloride, mg/1 

1 Fluoride, mg/1 

i«Jtt£rate + Nitrite, mg/1 

Sulfate, mg/1 
/ 

| Arsenic, mg/1 

Cadmium, mg/1 

H Chromium, mg/1 

Copper, mg/1 

Iron, mg/1 

| Lead, mg/1 

Manganese, mg/1 

| Selenium, mg/1 

Silver, mg/1 

Northern Engineering & Testing. Inc 

DUPLICATE ANALYSIS of Lab Nos. 77264 - 77274 

77271 

I 

77270 

7.7, 7.7 

835, 813 

109, 109 

35, 35 

21, 21 

6 ,  6  

15, 16 

0.34, 0.33 

4.62, 4.79 

49, 45 

* 

-0.005, 0.008 

0.02, 0.02 

-0.02, -0.02 

-0.05, -0.05 

-0.02, -0.02 

-0.02, -0.02 

77273 77274 

355, 349 

17, 17 

0.066, 0.068 

-0.02, -0.02 

0.16, 0.17 

-0.02, -0.02 

^^uplicate analyses were not performed. Spike analyses were used in their stead. 

1 Vanadium, mg/1 

| Zinc, mg/1 

I 

I 



Lab No.: 

I 

i 

I 

u 
I 

pH, standard units 

| Electrical Conductivity, 
umhos/cm 

| Total Dissolved Solids, mg/1 

Calcium, mg/1 

Magnesium, mg/1 

Sodium, mg/1 

Potassium, mg/1 

£ Total Alkalinity, mg/1 

Chloride, mg/1 

8 Fluoride, mg/1 
t 

» ̂titrate + Nitrite, mg/1 

Sulfate, mg/1 

| Arsenic, mg/1 

Cadmium, mg/1 

| Chromium, mg/1 

Copper, mg/1 

Iron, mg/1 

| Lead, mg/1 

Manganese, mg/1 

| Selenium, mg/1 

m Silver, mg/1 

• Vanadium, mg/1 

| Zinc, mg/1 

I 

I 

I 

Northern Engineering & Testing. Inc 

SPIKE ANALYSIS of Lab Nos. 77264 - 77274 
(in % Recovery) 

77265 77266 77268 77270 77272 77274 

None 

None 

96 

105 

100 

104 

91 

92 

89 

96 

92 

95 

119 

93 

98 

None 

None 

None 

100 

93 

95 

105 

113 

104 103 

81 118 

94 



Northern Engineering & Testing. Inc 

STANDARDS & CONTROLS ANALYSIS for 
Lab Nos. 77264 - 77274 

% Recovery 

pH, standard units 

Electrical Conductivity, 
umhos/cm 

Total Dissolved Solids, tng/1 

Calcium, mg/1 

Magnesium, mg/1 

Sodium, mg/1 

Potassium, mg/1 

Total Alkalinity, mg/1 

Chloride, mg/1 

Fluoride, mg/1 

^itrate + Nitrite, mg/1 

7.00 

1413 

4.00 

2767 718 147 

None 

None 

N O N E  N o n e  

5 10 50 100 200 101 

5 50 200 88 

5 50 200 102 

2 5 10 20 100 

N o n e  1 0 2  

12.5 0 92 

0.01 0.10 1.0 10.0 107 

0.05 0.10 0.25 0.50 1.00 2.00 103 

Sulfate, mg/1 50 100 200 300 101 

Arsenic, mg/1 0.005 0.010 0.020 88 

Cadmium, mg/1 0.02 0.05 0.10 1.0 5.0 100 

Chromium, mg/1 0.02 0.05 0.10 1.0 5.0 100 

Copper, mg/1 0.02 0.05 0.10 1.0 5.0 100 

Iron, mg/1 0.02 0.05 0.10 1.0 5.0 -

Lead, mg/1 0.01 0.02 0.05 100 

Manganese, mg/1 0.02 0.05 0.10 1.0 5.0 100 

Selenium, mg/1 0.005 0.010 0.020 105 

Silver, mg/1 0.01 0.02 0.05 100 

Vanadium, mg/1 0.02 0.05 0.10 1.0 5.0 119 

Zinc, mg/1 0.02 0.05 0.10 1.0 5.0 150 

101 

92 

104 

92 109 

I 

I 



Lab No.: 

Northern Engineering &. Testing. Inc 

SPIKE ANALYSIS of Lab Nos. 77450 - 77493 

77450 77451 77453 77454 77455 77455 77460 77462 

pH, standard units NONE 

Electrical Conductivity, NONE 
umhos/cm 

Total Dissolved Solids, mg/1 NONE 

Calcium, mg/1 

Magnesium, mg/1 

Sodium, mg/1 

Potassium, mg/1 

Total Alkalinity, mg/1 

Chloride, mg/1 

Fluoride, mg/1 

^^trate + Nitrite, mg/1 

Sulfate, mg/1 

Arsenic, mg/1 

Cadmium, mg/1 

Chromium, mg/1 

Copper, mg/1 

Iron, mg/1 

Lead, mg/1 

Manganese, mg/1 

Selenium, mg/1 94 

Silver, mg/1 

Vanadium, mg/1 

Zinc, mg/1 

99 

92 86 

101 

118 

94 

107 

124 

114 

98 

110 

102 

86 

100 

94 

86 

94 

93 

95 

103 

87 

96 

115 

I 
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Lab No. 

Northern Engineering & Testing, Inc 

SPIKE ANALYSIS of Lab Nos. 77450 - 77493 

77464 77465 77468 77472 

pH, standard units 

Electrical Conductivity, 
umhos/cm 

Total Dissolved Solids, mg/1 

Calcium, mg/1 

Magnesium, mg/1 

Sodium, mg/1 

Potassium, mg/1 

Total Alkalinity, mg/1 

Chloride, mg/1 

Fluoride, mg/1 

^^itrate + Nitrite, mg/1 

Sulfate, mg/1 

Arsenic, mg/1 

Cadmium, mg/1 

Chromium, mg/1 

Copper, mg/1 

Iron, mg/1 

Lead, mg/1 

Manganese, mg/1 

| Selenium, mg/1 

Silver, mg/1 

I Vanadium, mg/1 

Zinc, mg/1 

I 

I 

I 

I 

I 

I 

I 

98 

94 

90 

86 

105 

107 

98 

80 

94 

98 

114 

96 

96 

82 

91 

108 

98 

101 

98 

100 

100 

92 

77475 

105 

97 

112 

96 

100 

100 

118 

94 

112 

112 

90 

100 

93 



s 
I Northern Engineering & Testing. Inc 

| SPIKE ANALYSIS for Lab Nos. 77450 - 77493 

• No . 77478 77480 77483 77485 77486 

I—•; 
pH, standard units 

| Electrical Conductivity, 
umhos/cm 

| Total Dissolved Solids, mg/1 

Calcium, mg/1 

| Magnesium, mg/1 ^°1 

a Sodium, mg/1 101 

Potassium, mg/1 100 

| Total Alkalinity, mg/1 98 

Chloride, mg/1 ^04 

| Fluoride, mg/1 1^ 

•^titrate + Nitrite, mg/1 

™ Sulfate, mg/1 

| Arsenic, mg/1 

Cadmium, mg/1 

| Chromium, mg/1 

— Copper, mg/1 

• Iron, mg/1 

| Lead, mg/1 104 

Manganese, mg/1 

| Selenium, mg/1 

Silver, mg/1 

I 

I 

I 

I 

Vanadium, mg/1 

Zinc, mg/1 

94 91 

120 

87 



Northern Engineering & Testing. Irtc 

SPIKE ANALYSIS for Lab Nos. 77450 - 77493 

Lab No.: 77488 77489 77490 77491 

pH, standard units 

Electrical Conductivity, 
umhos/cm 

Total Dissolved Solids, mg/1 

Calcium, mg/1 

Magnesium, mg/1 

Sodium, mg/1 

Potassium, mg/1 

Total Alkalinity, mg/1 

Chloride, mg/1 

Fluoride, mg/1 

^trate + Nitrite, mg/1 

Sulfate, mg/1 

Arsenic, mg/1 

Cadmium, mg/1 

Chromium, mg/1 

Copper, mg/1 

Iron, mg/1 

Lead, mg/1 

Manganese, mg/1 

Selenium, mg/1 

Silver, mg/1 

Vanadium, mg/1 

Zinc, mg/1 

I 

I 

99 

96 

88 

91 

77493 

99 

99 

100 

95 

103 

90 

93 

100 

100 

94 

103 

100 

108 
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Northern Engineering & Testing. Inc 

b No.: 

DUPLICATE ANALYSIS of Lab Nos. 77264 - 77274 

A CC(JR/KOF (IMLIRCI 
pH, standard units 

Electrical Conductivity, 
umhos/cm 

Total Dissolved Solids, mg/1 

Calcium, mg/1 

Magnesium, mg/1 

Sodium, mg/1 

Potassium, mg/1 

Total Alkalinity, mg/1 

Chloride, mg/1 

Fluoride, mg/1 

^Nitrate + Nitrite, mg/1 

sulfate, mg/1 

Arsenic, mg/1 

Cadmium, mg/1 

Chromium, mg/1 

Copper, mg/1 

Iron, mg/1 

Lead, mg/1 

Manganese, mg/1 

Selenium, mg/1 

Silver, mg/1 

Vanadium, mg/1 

Zinc, mg/1 

I 

I 

I 
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1̂  Northern Engineering 8t Testing. Inc 

V b No.: 
I 

pH, standard units 

I Electrical Conductivity, 
® umhos/cm 

| Total Dissolved Solids, mg/1 

Calcium, mg/1 

| Magnesium, mg/1 

_ Sodium, mg/1 

• Potassium, mg/1 

| Total Alkalinity, mg/1 

Chloride, mg/1 

| Fluoride, mg/1 

^jitrate + Nitrite, mg/1 

B Sulfate, mg/1 

Arsenic, mg/1 

Cadmium, mg/1 

| Chromium, mg/1 

Copper, mg/1 

Iron, mg/1 

Lead, mg/1 

Manganese, mg/1 

Selenium, mg/1 

Silver, mg/1 

Vanadium, mg/1 

Zinc, mg/1 

I 

I 

I 

I 
i 
i 

i 

i 

DUPLICATE ANALYSIS of Lab Nos. 77264 - 77274 
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Appendix J 

Geochemical Statistical Analyses (SPSS Package) 



TO AFP RFMARKS A MO A SUMMARY OF Ni;:M KKApjRt.S FOR .. 
THIS "PROGRAM, STATE NEWS. TM THE -R.IN; r sr.iWnFH. 

--THIS VERSION -OF BHi)F HftS BEEN- CONVERTED -F-UR-W8E—0W-
CDC 6000 AND CYBER SERIES COMPUTERS BY 

'f;5 BMDP PROJECT» VOGELBACK COMPUTINO CENTER 
NORTHWESTERN UNIVERSITY 
2129 SHERIDAN ROAD 
EVANSTON t ILLINOIS 60701 _ __ 

..•J (31.2) 4r,!-36Bl " 

' RELEASED AUGUST 1SS3 FOR FTN4 COMPILERS 

EXECUTED ON RO/C1/0'-:» AT 11.40.06• 
) •' 'i 

PROGRAM -CONTROL -TNFGRMATI ON -— - -

Ji--1 /PROBLEM TITl F- 'FACTOR ANALYSIS FOR MONSANTO SODA SPRINGS PLANT 
" 'WATER-QUALITY "DATA ' • 

>^! /INFUT PORN AT = ̂ '''c 7X^ 2 A4 .•' / / / 7 ( 7 X ? F S . 0) • 7'X jFP. ()///// 7X ;FH > 0/ / // // 3 ('.>X r A'.! r > 
jl'l 3-rrrXyTr2yFSv0A')Tr iXrA^7rSv<)7'2-(-57TTTAirrPS-rar7^f0XxA7TPST-t ) r / /  

L'' 7X fF8 .0////4 (5X» A? fFS . 0 / ) »SX 7 A2 rR P . 0) ' . 
V'"i CASF.S-43. 

m' 

ul U2 

/VARIABLES NAMES= ID1 fID2»PH»EH»C»TDS»L.5 tCiV L7 7 MO 71. 3» NA . 1.1 f K r I V, t CO «l. 11 r FF > 1.1 "•>' MM ' 
L6 7 SF f 1.7 » V 71.1.3 7 NH3 7 HC03 ; I S »CI., j I. V » F ? 1.10 » Nt) X »1.11 » SU4 7C1.2 r 

H"45 T04TNAK"li CAFTGT " 
BLANKS-MISSING. 
LABFL = ID1 » ID2. 
IJ3E.FH »EH-, C > TDS7 CD". FEN MH >SE 7 VV NHT? HOP?7 CI. 7 F» N0X> SO 4 r HI a I OA 7 N Alw 

C A M G 4 
ADD-2. 

-/TRANSFORM IF X L' 1' "E Q~ C HARX ~ <") ) THE N~~C A - C A / 7. a V  /  l A M O a r u i M I  i i  \ W *  w w  > '  '  

I;-j IF (1.2 EO CHAR < <)> THFN i-H3-M*3/2. 
IF IL3 EQ CHARC <>) THEN NA-NA/2. 
IFCI..4 EQOHARC "•*) ) THEN K -K/2<" 
IF (L5 EQ CHAR( <) ) THEN CD-Cn/2. 
IF (1.6 EQ CHAR ( <> ) THEN SE-SE/2. 

H IF CL7 EQ CHARC "<) 1 THEN" "V-V/2"; 
IF(I.S EQ CHAR ( <)) THEN CL-CL/2. 

|„: IFCL9 EQ CHARC <)> THEN F-F/2. 
[-J IFCLIO EQ "HARC O) THEN NOX- Nnx/2". 

IF (L11 EQ CHAR ! <) ) THFN SI14-S04/2. 
;.;l IF (1.12 EQ CHAR ( <) ) f HEN H 1S 104 -H4S T 04/: 

rPAGE" 2" BMDP4M " ~ 

0 pr 

)H 

'i 

J 
IF(l13 EQ CHARC <)) THFN NH3-NH3/2. 

" I FX 1.14 EQ CHART -T7 )" THEN "TEviFFT/2"." 
IFCL15 EQ CHARC <>) THFN MM-MH/2• 
NAK-NA+K. 



FACTOR ANALYSIS FOR HONS AN ru SUUA SPK1NUS M.ANI Wiiic.tv 1"IHI i i I 1M1I 

NUMBER UK VARIABLES TO READ IN 
NUMBER OF VARIABLES ADDED BY TRANSFCRHAIIONS. 
TOTAL NUMBER OF VARIABLES '• . > , • •;••• r ."V 
N U M B E R  O F  C A S E S  T O  R E A D  I N .  . . . . • • • •  •  
CASF LABELING VARIABLES . . . , 
MISSING VALUES CHECKED BEFORE OR "AFrER 'TRANS . 
BLANKS ARE• * « • • • * • * * * * * * * * * 
INPUT UNIT NUMBER * * * 
REWIND INPUT IJNTT PRIOR TO READING. DA I AT 
NUMBER OF WORDS OF DYNAMIC STORAGE. . . . . . 
NUMBER OF OASES DESCRIBED BY INPUT FORMAT . . 

***** TRAN PARAGRAPH IS USED *t*tt 

I Hi 
NT IT 
M j B S 

43 

HFR 
I NO 

YES 
?V98 

r.D2 

0 C 
"TO SE 

— " 31"" F' 
39 OAMB 

6 TDH 
24 V 
3 3" NO >7 

16 CD 
26 NH3 
30"304 ' 

VARIABLES TO BE USED 
3 PH ' EH 
13 FE 20 MN 
27 HC03 2? CL 
37 H43 104 33 NAK 

-0T7X7'A4-/7//2T 7XTF8T0/)"»7XTF8T0777777XFE H . 0/7 7 / > / 315Xi1S27F37Vrr7' 
5X r AT > FS . 0/2 (OX» AT»ir3 . 0// > i 5X» A<?»F8 . 0/// 7X 7 F8 . 0////4 ( OX ,A2 , E 8 . 0/) 7 .>/> A.,r Fb . 0 , 

0'I*"N ' F 'J T - "V" A 
VARIABLE 

INDEX NAME 

K"~ I A T? rFTTT 
RECORD COlUHNS 

NO. BEGIN END 
FIELD 
WIDTH 

3 
4 
5 
6 
7 

I HI 
ID2 
PK -
EH 
C 
TDS 
LI 

3 OA 
9 L2 
10 MG 
11 L3 
5 2 HA 
13 L 4 
1 4 K 
15 L5 
16 CD 
17 L 14 
"18 FE'~ 

19 LIS 
1 PARF 4 BMIIP4M 

6 
7 

12 " 
13 
18 

- 1? 

19 
20 
20 
2 1  
2 1  
23 "" 
23 
25 
25" 
27 

FACTOR 

3~ 
8 
8 
S 
6 
8 

- 6 

8 
6 
8 
6 
8 

'" 6" 
8 
6 
3 
6 

ANAlYSTS 

1 1  
15 
T5 
15 
15 
15"""" 
7 
15 

15 
7 
15 
7 

15 
' " 7 -— 
15 
7 

15"— 
/ 

FOR 

4 
4 
~8~ 

8 
8 

TYPE VARIABLE 
INDEX NAME 

RECORD COLUMNS 
NO. BEGIN END 

F-
F 
F 
F" 
A 
F 

"8~ 

~A ~ 
F 
A 
F" 
A 
F 
-vr 
F 
A 

"F 

MONSANTO SOMA SPRINGS PLANT WATFR HUAI.IIY DATA 



) 

} 

) 

) 

) 

) 

> 

1FAGE 3 BMDP4K FACTOR- AN Al YSI S M.IK l-H'N c AN. I .V * •> "9 " ' 

DATA APTFR J 
CASES WITH 2E 

:• p K i i-'P r 1 c C A8ES . 
MISSING DATA NUF" J Nt.'t 

% -

It \ i  3 ;  

' t«: 

in 
^r'l 
1 ! 

K 1' 

n\ 
SsI 

0 C A S E 
NO. LABEL 

OBASED ON INPUT 
1 TW13 

2 TW13A 

3 TW14 

4 TU15 

6 TU17 

7 TU17A" 

3 TU 13 

9 TU22 

10 TU23 

11 TU24 

12 TW25 

13 TW26 

14 TW27 

15 TU23 

16 TU29 

21 PU1 

22 F' W 2 

23 FU3 

24 LAB 1 

25 LAB 2 

OWKM. " 

6 

FH 
27 

HCC3 

FORMAT 3UFPLI 
7.030 

52" 
7.030 

EH" 

CL 

F D 

TBS 

NOX 
•3 

4 3  R K C O R R S  R E A D  

6 1  

31 

590 
P E R  C A S E .  

342 
. '.'20 

.05 00 
- " 6 .950 " 1.60 - 600 
544 7 .230 

7 . 040 3S 590 
521 13 ' .190 

6.790 • - 1030 
440 301 8.140 

- 6,970 —130 - 29" " "" 
9 .500 . 1.000 
6.250 21 1230 

1133 "20 —.—'50 
7 . 120 36 1990 

313 9.330 
- 6.010 " 17 1330 

303 112 1.310 
10 .500 -7 1473 

179 933 3.530 " 
9 . 400 -1 810 

167 106 .250 
7.990" . .. rrQ 1350 

452 152 .630 
7.460 . 120 1280 

523 71' 1.110 
6,290 180 1010 

1026 9 7 . 190 
6.340 700 " 375 

85° 21 .290 
6 • 650 110 1090 

541 141 1 .730 
6 . 720 130 730 

518 56 .6 90 
6.730 " 140 "750 

523 45 .550 
3.340 40 13 
7" ' .500 " .0500 " 
8.340 4 0 13 
1 .500 .0500 

.033 0 
526" 

12.950 
512 

16.310 
1 400 

5 
-2-4— 

>0950 
1090 

,0950 
2200 

39.400 
-J 470 

. 300 
1410 

12.300 
766 

.0950 
—1-4 40— 

23.750 
170 

50 
920 

15.150 
"'323 

7.5.090 
1 0 40 

45.900 
782 

10.500 
' " 756 

39 
8 

'. 460 
<? 

.310 

,X 1R 20 22 24 26 
r»n FE SE_ " v •" -NH3--

•-Q4 H18IG4 NfiK CAK.0 _ 

0 00 5 .0930 .0300 .00230 .0 400 -300 
1" . 4 C0 24 " 2.311 

0 0 2 5 0 .0730 .01 000 .00730 .0300 •->0v 

-,00250 . 0730 OJ OOO-- .00730 — • 0700" - .300 
53 7.R.300 24 .5.231 -inn 
.00730 .0730 .01 000 .00730 .0/00 j3'00 

"'9,100 22 7 v 979 
0870 .073.0 5.400 .00800 .0300 <4.00 

07-50 ". 01 OOO ; 0'.>230- ~ 01 OOO -.300" 

.002^0 "'."J '.IVO .00750 .01000 -J300 
-7-i - - —17,:5?0 —55 " "..592 
"'.0700 "'.170 1.130 .0230 .130 /--'OO 

st 93.600 201 1.94c _ 
'.03-40 XTT30-0 T370— .00700- 10300— T~ 

45%390 7!o400 ;0260 .0900 6.100 

4!SO250 "1O730 ^toiOOO .OoSo .01000 .300 

--"oiio -:'?07?S —tnr.0 ,00600 -- .0100-- -.-?oo-

S0:??S ,0'.3/o .its ..m _ ..m 

"oO^.O '">3000 .o i ' i iO .01000 .300 
11 ft /  x  A 0 0 4 4 t • ? A 7 

- ,00750 .0750 - 1O300 .00750- .01000 - .300 

11 ir, '!O730 ">01000 ,00730 .0800 .300 

' f00230 /?0^°0 U01000 <0300 .300 

Io0730 - " - :V02?S %?iOOO " .007?0" - .0600 "-7300" 

?00750 ^02?? _ 'oiOOO _ .300 

.00750 .0730 .01000 .00730 .01000 .300 
• jOO «TJO -5^0^ i 



33 CALF 

34 POCK 

35 HOOFER 

36 MORMON 

37 SOUTHWES 

38 TU3 

3? TW4 

4 0 TU5 

41 TU6 

42 TU7 

43 TW7A 

"44 TU8" 

45 TW9 

46 TW10 

47" TW11 

48 TW12 

4 >692 
,007110 
.940 

.00250 
1.. 018 
, 0 1 ) 0  
1. , 6 0 8 

.00700 

-.00750" 
.70? 

.00750 
; 74? 

350 
> 1  

—v02V©~ 
1 .625 

.00750 
- ,6,3"'' 
.00230 

"67310 
2024 

5.900 
14 14 

6.240 
1035 

6 . 810 18-0-
577 114 

7.430 160 

.240 
1 6 1 0  

"556"" ,250 

LPAGE 6 BMDP4M FACTOR ANALYSIS FOR MONSANTO SODA 

2 1 . 2 0 0  
1440 
-"33.600" ' 
SPRINGS PI. 

.00230 
- 475 
AN! WATFR 

0250" 
39.700 
. 0750 

- 53". 400 
OUAI.Ii Y nr 

—;0025(r-
. 122 

.00730 
.93? -

.00250 
. 912 

T00750-
2.982 

.00250 
*>."6 9"<* 

.01000 

.01.000-

.0300 

. 0 1 0 0 0  

,01.000 

. 0 1 0 0 0  

. 0500 

0700 " 

.0320 

.0 400 

i 0300" 

.0200 

. 01000  

—rOtfi trtr 

,610 

NUMBER OF CASES READ 
CASES WITH DATA HISSING OR BEYOND LIMITS . . 

- REHATNTNG NUMBER OF CASES -
IP AGE 7 BMDP4M FACTOR ANALYSIS FOR MONSANTO SUB A 

48 
5 

" 43 " " 
SPRINGS PLANT WATER 

. 600 

V600 " 

.300 

,900 

.900 

5.400 

5 . 3 C 0 

.-600 ' 

,300 

. 300 

-.900— 

.600 

.300 

T3O0-

39 

HUnl. TTY DATA 

STATISTICS FOR FACH VARIABLE 

VARIABLE MEAN 
S fANBARD 

DEVIATION 
COEFF ICTFNT 

OF VARIATION 
SM A'.EH I" 

VALUE 

3RAI LEST FIRST ~ 
5TANDARD CASE FOR 
SCURF '".MAI LEST 

I..ARGEST 
VAI.UE 

LARGEST"— ETRST 
STANDARD CASE E 
SCORE I ARSES 

3 PH 
"4 ""EH—" 
5 C 
4 TD3 

6.90674 
"" "81";3814 0 
1.004.95349 
942.69767 

.91777 
—60".S?657" 
503 .50 751 
547.42021 

. 1.3 7224 
."7 46457" 
.501.125 
.580695 

"t •> 7400 
•34.0000" 

1.2 . 0 0 0 0 
4.000 0 

- 1 . 2 1  
—"1 .93" 

34 
s:r -
1 r. 

10.5000 
?o<r. ooto-

3.79 
-1-r9"1-

1 1  

-1 . 71. 

1010.0000 
"200.0000 

'..00 
' . 3 0 

41 
o 



f'S fs' $81 KL'' F'U" Rr^'' C 
IPAGP TBHDPAM "FACTOR ANAU^FaR'^SsANTO^StmA SPRINGS PLANT WATER QUALITY BAT A 

I 

) 
I'.'i.. 

) P/j 

> V 
I / . ,  r 

El*.  

) 

>r; 
•3i -

i 

FH 
EH 
C 
TBS 
CD 
FE 
MN 
3E 
V 
NH3 
HCC3 
CL 
F 

"NOX 
S04 
H4SI04 
nam: 

CAMG 

• 5 
4 
J 
6 

14 
1 8  

20 
.  22" 

24 
26 

2? 
31 
33_ 

35 
37 
33 
3? 

NOX 
304 

"" W4SI04 
NAK 
CAMG 

IP AGE 

1. .000 
~. 112 
- . 270 
-.230 
-.034 
- ,47S 

- . 135 
-.256 — 
. 154 
.140 

-".'624 
.221 
.004 

-;206 " 
• 264 

-.657 
" . 1 6 0  
.476 

1 .000 
- .083 
- . 1 25 
-.084 
- .351 

-.183 

—TO 
. 1 6 1  
. 1 2 6  
120" 

-.046 
.060 

—; 292 
-.063 
-.104 
.045 
.243 

1. .00 0 

GHhd 
• .-4 58 

. 1 6  6  

.541 

-- 7387" 
.297 
.320 

" 7433" 
.630 
.324 

— 7470" 
,697 
. 667 
.763 ' 
. 1 0 1  

1 . 0 0 0  
. . . .  47l . .  

.132 

—196— 
.246 
.231 
-."399 
.722 
. 5 43 
-.396— 
.690 
.662 
.727 -
.043 

1. . 000 
- . 1 
• 77? 

062 
.005 

-••."173— 
.583 
.712 

—.498— 
.519 
.168 

- .687 
. 056 

NOX S04 

33 35 

HIS 104 
37 

NAK CAMG 

38 

33 
35 

3 7 
38 
39 

BMDF4M 

1.000 
.616 

-.004 " 
.576 
.323 
FACTOR 

1  . 0 0 0  
- .216 
.873 
.21.9 

ANA1 YSTS 

1.000— — " 
.259 1.000 

-.305 .178 
FOR MONSANTO StlDA 

0 0 0  
.023 1 . 000 
. rrs. —.297'-- —l-.ooo 

-.146 -.006 .071 
- . 014 .034 .0 35 

1 ! 

I
 

-•--."07V— —-•.703-
- • 2 3 4 £1 .1 • • .412 
-.206 . 67? 
-.41-8 — 733 -7- - T578 

-.163 .530 .369 
.561 .326 .057 

-.165 .474 . 456 

- . 296 173 .360 

39 

1.000  
SPRINGS Ft.ANT WATER QUA! 1 TV DATA 

-SQUARED MULTIPLE 'CORRELATIONS- T SMT; > OF 
EACH VARIABLE WITH ALL OTHER VARIABLES 

1 .000 
- .033- IT  000- - • 

.404 - , 348 1 > 000 

.040 -.242 .741 1 .0< 

—. 76 4— — '> /'V — .-6-70— -.5, 

.333 -.240 .871 .7< 

-.003 .750 . 1 62 . 21 

. 403 --.117 .893 .7: 

.241 - .302 .779 .11 

_ 3 PH 
V. a ru 

»79321 
.  no 

. 



33 NAK 
3? CAMG 

. 94669 

. 65 2*. " 

•tpAGr-10 BMDP4K FACTOR*" ANALYSIS FOR RONSAMTO' SOMA SPK J. N'iS PLANT" WO. IFF: "QIJAI.'T TV I'HV. A 

.TTIFS OBTAINEM FROM "'6 FACTORS" AFTER 1 ITERATIONS. COMMUNAL 

THE COMMUNALT.TY OF A VAR IftMl.E 
CORRELATION WITH THE FACTORS. 

<8 - I fn SUUAkF.lf MUI.. I f OLE 

.  - 1 -
r , T -

• hL 

I"1. 

114.'; 

o 
1 6  
13 
20 

2-1 
'26 
27 
2? 
"3X 
33 
35 
37' 
38 
3? 

1FAGE 

FH 
EH 
c 
TDS 
CO 
FE 
MM 

NH3 
HC03 
CL 
F' 
NOX 
304 
H4SI0 4 
NAK 
CAMG 
11 BMDF4M 

.7622 

.7 817 

.3073 

.3231" 

.9033 
O  L *2 i 

,"9848 
.3365 
.9169 
. 354" 
.7973 

' .7047 
.9133 
7543 

FACTOR ANALYSTS FORT MONSANTO SOMA SPRINGS' PLANT' WATER GOAT ITT MAT A 

•; FACTOR VARIANCE EXF'L A f NF.ff -CWULATIVF - PROPORTION -OF—TOTAL VARTARSE 

'I 
'<***. 

)H 

' L;i 

I 
1 0  
n 
1 2  
13 
14 
15 
1 6 

6.839609 
3.77384 3 
2.127170 
1 .31.8145 
1.069681 
.639632 
.562050 
. 431.692 
.235923 
.246397 
.191258 
.131181 
. 114425 
.033132 
.055746 
.031334 

.382756 
,"593525"' 
.711701 
.784932 
1844358"" 
.379396 
,911121 
.935104 
.950939 
.964678 

'7975303"" 
. y82591 
.988943 
". 993567"" 
.996664 
.998407 



PH 
) " * .A41 .191 .08? .176 -,137 C 

TDS 
o D -- • - - - .... 

)  - 1  o  .  i ; r  . 7 1 4  . 1 2 4  - . 1 9 6  . " 6 4  . - > ' • »  4  
, 0 7 3  
, 4 4 9  

EE 
MM 

NH3 
P.C03 
CL 

NOX 
S04 
H4SI04 

C AMG 

FACTOR FACTOR FACTOR FACTOR - FACTOR 

1 2 2 4 c; 

3 .100 -.773 . 07ft"" " - " -v3?5- ,319-

4 -.005 -.290 .224 .795 -.333 

.313 .445 .191 .083 . 176 

6 • /' O O .430 .150 -.013 . 0 6 9 

i 6 » 721 » 'J si W -.414 - ,020 - .754 

13 - • 1 c 5 .734 . 124 - . 196 . 264 

20 - .706 -~ " .252 -.387 - ,154 -.286 

22 . 5S4 - . "35 -.247 .215 . 446 

24 • 397 - .246 .302 -.14 7 -.713 

26 .73? -.165 . 323 - .706 - . 1 73 

27 - . 100 • 345 . 279 .197 .19 4 

2 9 . 920 • , 113 .031 -.152 -.054 

31- .812 — - , 032- • - .395 - .113-- ----- -rll-3-

33 .713 -.355 .031 .332 .095 

35 .902 - .099 .003 -.137 .103 

3 7 .315 • .364 .096 - ; 194 .106 

3 3 .941 -.006 .0 22 -.143 - ,082 

37 . 270 -. 564 .231 .267 .4 33 

VP 6.390 3.794 2.127 1.318 1 .070 

F OCTPR 

, 1 66-

; -J*. 

) •, 1.4 .897 -.246 .302 -.147 -.213 .175 • > i ;•> 
- . 1 07, 

,141 
, 0 0 4  
, 0 6 0  
,  000  
, 072 

) r.'l ~ . .. „ -rr, -,-rn .  H I  . 7 7 7  . 2 6 7  . 4 3 3  - . 0  7 4  

, 640 

— THE VP * FOR-EACH FACTOR- T 3 "THE "HUM-OF TI IE" SQUARES OF- THE 
ELEMENTS OF THE COLUMN OF THF FACTOR LOADING MATRIX 
CORRESPONDING TO THAT FACTOR, THE VP IS THE ̂VARIANCE _ _ 

~~ EXPLAINED~BY "THE 'FACTOR . " " 
00RTH0G0NAL ROTATION. GAMMA = 1.0000 
OITERATION SIMPLICITY 

- CRITERION 
0 -5.136275 
1 -7.515101 _ _ 
7 -7.613793 —" ~ 
3 -7.617006 
4 -7.618185 
5 -7.618706 
6 -7.618927 
7 -7.619016 

i PAGE 13 BMDP4M FACTOR ANALYSIS FOR MONSANTO SODA SPRINGS PLANT WA1F-R NIJAl.tli DA'.A 

ROTATED FACTOR L OADINGS (PAT fRRNl 

FACTOR FACTOR- - FACTOR FACTOR FACTOR FACTOR 
1  2  3  4  5  9  

. 



304 35 .317 - .006 

H4SI04 t r* . 77s ' ' '.703 

NAK 3S .374 .041 

CAMG 37 .030 -.218 

VP 6.106 3.355 

,242 
0 4 1  

.273 

.165 

! .  26?  

. 223 - .092 

. 173 
.771 

1 .865 

- . 3 OR 
-.03*1 
- . 04? 
. 177 

1 .377 

• ~THF up FnR F6HH FACTOR' IS THE SUM OF THE" SQUARES OF THE' 
ELEMENTS OF THE COLUMN OF THE FACTOR PATTERN MATRIX 
C 0 r P E 3 - 0 N D I N G TO THAT FACTOR. WHEN THE ROTATION IE 
ORTHOGONAL. THE VP 13 THE VARIANCE "EXPLAINED BY THE FACTOR'. 

1FAGF 14 B«np4H FACTOR ANALYSIS FOR MONSANTO SODA SPRINGS PLANT 

, f 4 a 
. ~ 0 <7 
- , 077 
. 1.4 7 

.301 

WATER QUALITY OAT A 

PACTOR 
•ACTOR 



-FACTOR- 1 

OVERLAP t, 2ZZ2J&, UOTPR ™,.„Y ,,,» 
•FA BMI 

FACTOR 4 0 

ROTATF.O FACTOR LOADING? 

FACTOR- -~2-

-**•-
* 

& ... 4 ... C ... 0 ' 

** 

t -
X  *  

i" "X 

• * 

FACTOR 4 o 
* T 
X  X  

)::"i 
h 
t'- ; . 

>d 
I.".: 

JK 

FACTOR 
FACTOR 

) 
P is 
'•;i 
P-t 
M 

)K 
M 

SORTED ROTATED FACTOR IJ1AOTNRR <PAT TERN) 

FACTOR 

1" • 

.  39 J 

FACTOR 
- *> • -

0.000 

FACTOR 

.293 

FACTOR 

- - 4 

0 .  00 0 

FACTOR 

• • 5 -

0 .  0 00 

FACTOR 

0 

0  .  0 0 0  



CAMG 3? 0.000 0.000 0.000 ./ 7i .vuo .. 
rK a 0.000- 0.000 " 0.000 0.000 .?,. o.voo 
cC .453 0.000 0.000 .444 */0' 

)  " t  

- T;P 6.106 3.355 7.26? 17865 1.3?7 .351 "" 

THE ABOVE FACTOR LOADING MATRIX HAS SEEN REARRANGED 30 
'* THAT THE COL UKMS APPEAR IM' 'Or CREASING' 'ORDER' tlf VARIAMs-E 

EXPLAINED FY FACTOR?. THE ROW? HAVE HEEM REARRANGED 
J BO THAT FOR EACH SUCCESSIVE FACTOR» LOADINGS OR!- AVER 

- -THAN .3000 APPEAR FIRST. 'LOADINGS LESS 'THAN" .7U00 

1 1PAGE B17NBMDP4MCEFACT0R" ANALYSIS FOR MONSANTO SODA SPRINGS PLANT «A1 PR I40AI J TY 31A1 

>' ABSOLUTE VALUES OF CORRELATIONS IN SORTED AMD SHADED FORM 

XX 
00 ' 

X X  

XXX 
000 

# 

xxxx 
NNNO 

•« 

16 CD XXXXX 
N NOO 

- * -

35 S04 XXXXXX 
OON 0 
t* * 

6 TPS XXXX+XX 
00 MO T 

5 C XXXX+XXX 
ON NOO 

— •** "• 

33 NOX XXX-XX++X 



4. - o  r r + XX +  X 

L o 

+ 26 NH3 ++ > x 

"• c . * 
+ 24 <:• ++ 
t DO -
i ** 

J 3? CAMS •" • * X T X 

> 

) . 

+ 4 EH . . 
f + D 

T 

A 7 2  SE ++X-+X.IX. +  X 

• - t .  N— ' 0 
4 * 

- -THE-ABSOLUTE-VALUES—OF-
THE MATRIX ENTRIES HAVE BEEN PRINTED ABOVE IN SHADED FORM 

^ ,1 ACCORDING TO THE FOLLOWING SCHEME 

)  " i  
4 

+  
4 - LESS THAN OR EQUAL TO rl"7<T 

) + . .120 TO AND INCLUDING .240 

V E ' 
J.'-l + 

)i 

) T'1 

.240 ' TP AND INCLUDING- ~ -32.9 

.359 TO AND INCLUDING • *''? 

H 
^ + x ,47? TO AND INCLUDING _.59? 

) + 



h  H I  • . * r-  - o o U r v r .  O U V H M M I I U P .  u n r  u  J  r .  • /  r r . « > n  r  i  

STRUCTURE AND FACTOR SCORE COEFFICIENTS) 

THE DIAGONAL OF THE MATRIX BF.LOU CONTAINS"THF" SMJftKKB 
MULTIPLE CORRELATIONS OF KACH FACTOR UTfH THE VARIABLES. 

ACTOR 
1 

FACTOR FACTOR 
3 

FACTOR FACTOR •ACTO 

) 

v -

'Hi > •; 
* f \  

£'i 

t 
hi. it -J 
t .  : i  VSOi 
'  , l |  

. . . u  

FACTOR 
FACTOR 
FACTOR 
FACTOR 
FACfOR 
FACTOR 

1PAGE 1? 
6 

B It DPI M 

5. . 000 
. 0 0 0  
.000 
.000 
-.000 
=  . 0 0 0  

FACTOR 

1  . 0 0 0  
. coo 
.000 
.000 
-.000 

ANALYSIS FUR 

1 .  000 
- ,000 
-.000 

-  - . 0 0 0  —  
MONSANTO SODA 

1 . 0 0 0  
.0 00 

-.000 -
SPRINGS 

I . O 0 o 
• ; 000 

PLANT UA1 

- 1.000 -

FR QUALITY DATA 

ESTIMATED FACTOR SCORES AND MAHALANOBIS DISTANCES OCHX-SQUARE S) FROM 
OF fi!..!. CASES FOR THE ORIGINAL DATA 

DIP EFRFHUE ( 12 D.F.). 
CASE TO THE CENTR01D EACH 

i. 13 D.F.) FACTOR SCORES < 6 D.F.) AND THE- IK 
EACH "CH I-SUIJARE HAS "BEEN" DIVIDED BY ITS-DEGREES" OF FREPTDOM'.' 

CASE 
-  label  NO." 

TU13 1 

TU13A ••> 

TW14 — 3 

TU15 4 

TM17 6 

TUT7A 
•  T  

TW18 3  

TW22 o 

TU23 "  10 

TU24 11 

TW25 12 

TU26 13 

TU27 14 

TU28 15 

TU29 "  16 

PU1 21 

PU2 22 

FM3 23 

LAB 1 24 

LAB 2 25 

TU2" 26 

TU1? 27 

TU20 28 

TU21 "  " '2? 

TW21 A 30 

T M 7 H  1  

CHISQ/DF CHISQ/DF CHISQ/DF FACTOR FACTOR 1 
' 1 3  • """ " 6" ~ 12" " - " "1 " T~' 

.175 .132 .196 — i 6 71 - . 4 32 
1 ,405 . 557 1. ,830 - .725 -1.313 

.526 , 39 4 7592 - =".792' --.-si r— 

.66? .172 .918 -.748 -. 433 
1.74? . 7?6 2.215 1 .583 -.500 

.524 .780 • 3~'6" • ---.sir - =17336 
1 .77? .264 2.536 - . 42? .396 
1 . 247 1 .07? 1.332 ? .021 .253 
1.18? ,4 SI —I.558 . 1?"6 -- T.186 
2.07? 4 .373 .832 .26? -.922 
1.642 1 .70? 1.60? .397 -1.555 
I ,323 .433 1,775 .706 '-. 188 
2.160 3.123 1 .678 .03 4 .037 
.431 . 663 . 31.5 -.568 .683 
.434 176? "7 266" — -'."386"' "7461 

1.42? .255 2 .016 .548 -.142 
.457 .293 .540 -.367 - . 1.04 
.51? .31? 7 61? -. 4 37' -.148 
. 4S2 • ?27 .25? - , 793 -1.352 
,471 .914 . 250 - . 781 -1.847 
7492 .27? - .398"" - , 65i0 " - .1 69 
.422 .176 .54 1 -.07 4 -.215 
.45? .066 .656 -.196 - . 332 

~ .387 • .4 25' .363" -734! - r. 153 
• 535 . 751 . 457 - .312 -1.781 

1 (75 . A 7 11 1.907 . 499 .426 

FACTOR 



TW10 
TW1I 
TU12 

IF'AGF 20 B 

46 
47 

1 .070 
.736 

7.234 

.271 
6 n P. 

l i r ,  v • V «.> 

1 .470 
1. .0?" 
.049 

t t c 
. J JO 

. 027 
-.144 

- . 4'U' 
- .361 
f>'. 743 

7 

1 .00 4 
- . 173 

— . , : c,. • 

1 .7 32 
. 71. / 

-1.041 
— '  :•>'? 

40F4H ^FACTOR ANALYSIS FOR MDNSANI'O SODA SPR W355 PLANT WATER QOAI. T !*_ 

FACTOR SCORE CGOAR1ANCE (COMFUTEB FROM FACTOR SCURFS) 

) , 
... . FACTOR - FACTOR 

) 
FACTOR 1 1.000 
FACTOR 2 .000 1 .000 

> FACTOR 3 .000 -.000 

- FACTOR 4 .000 -  ."000 

) \ 
FACTOR 0 -.000 .000 

) \ FACTOR o .000 -.000 
' ' -1PAGF 71 B ri C P 4 M FACTOR A HALTS 

) 

1 L-

X-AXIS IS FACTOR 

h»r 
3... .2.........1 

^ r- • ' 

.1! 

J 

(y M 
&-

*1 
> 

ky> « 

t; 0 
i. 
r ,  i  • 

i*. • 

5*, • 

» 

FACTOR 

1.000 
-.000 - 1 7000 -
-.000 .000 1. .000 
-.000 -.000 .000 1.000 

•'tip 'KtlMSAMTF?' SO! A SPRINGS PLANT WATER OH AT. T TV "ATA" 

-FACTOR 3CBKF3-

* 
% * 

- * 

* 
# 

- ' * " * 

* * * 
# 

'» :* * 

)f $ H- 4 d V T 
t— T r 

* 

0 
* 
T 

X-AXTS T3 FACTOR I? Y-AXIS IS FACTOR^ 3 

* '* 

ttSti: t * 
t $* * T T % T T 

I * * 



FACTOR '-ICORES LESS THAM -.5 ARE PLOTTED AH 3. e« ,«T 
1PA6E 22 BKDP4H FACTOR ANALYSTS FOR HnNSANTl? "SODA Rr'RXNoS Pt A.TT 

FACTOR SCORES' 

X-AXIS IS FACTOR ? >  Y-AXIS IS FACTOR 3 

M • i 

! > •  

r~ 

, - -• - - - •- r~ 
::i 0 * * * * * * $ * * 

, $ * * tttut * t tt 
- — -- *-«*»** ' *" 

' % TTT 
V" 
' U,,J • __ 

i.t« • 

.A"i 

Jh 
4- j I  

V \*V, ):v 

t"i OVERLAP IS" INDICATED BY" A" DOLLAR "STGITT SCALE IS FRITH -3 10 T3 . 

vte! FACTOR SCORES GREATER IHAM 3 ARE PLOTTED AS 3. 
K_ FACTOR SCORES LESS THAN -3 ARF PI OTTED AP^-3. 

. CPU TIME USED 1.427 SECONDS 



11.47.53.* 
11.47.53.****$*"» 
11.47.33.* MAIL I N G I N  F O R M A T  I  0  N  ' • ?  

11.47.33.*..... . , . * 
11.47.33.* - F 
11.47.53.* NAME - KFJ * 
11.47.33.* PHONE - * 
11 .47.53.* MAIL TO - " ? 
11.47.33.* * 

11 .47.33.* 
11 .47.53.USERJYGAI06J . KF J 
11 .47.33. CHARGE LIMITS OV ERF: r CD EN 
11.47.53. 
11 . 47.54. JOB ENTRY S3/-H/03. 11.47.51. 
11.47.34 . OWNING ST-EKS1 OWNING UN • YGAIC6 
11". 47; 54-;- ORIGIN ST=EKS1 ORIG IN UN--(LOCAL) 
11.47.34. BEST ST-EKSl BEST IJN-(LOCAL) 
11.47.54.MAP»0FF. 
11,47.54.GET;TAFE7-MONBOET, " "" 
11 . 47 . 55 . GET • BM0F'/'JM-EK3AP? . 
11 ,47.55. CALL J BMBP ( PR0G-BMDP4M 1 

-11-. 47; 5A J ATTACH » BKDP82/UN-EKSAPF". -- ~ 
11.47.56.CALL»BHDP82•BM0P4M. 
11 .47.57.REWIND»BMDF4M. 
Ilr47.-37.SKIPF»BMBPS2, 16- """" 
I 1 .43.03.C0PYBFJBMDP82»BM0F4N. 
11.43.04. COPY COMPLETE . 

-11 R48.04.-REWINP»BMDP4M;- " 
II .43.04.RETURN»BMDPS2. 
11.43.04.* 
Tl ; 43". 04 . BMDP4M; D'-TftFE7» L - MOHOU7 ; U-20 OOO . 
11 .43.06.SFCL LVL-364 VER-83265 
11.43.06./FRG USED/BMDPS2M 
"II 743. 12V " STOP —- END BMPR". 
11.48.12. 137100 MAXIMUM EXECUTION Ft. . 
11.43.12. I.636 CP SECONDS EXECUTION TIME. 
11.43.12. REPRIEVED NORMAt. TERMINATION. 
11.43.12. JOB REPRIEVED. 
11.48.12. RPV - PREVIOUS ERROR CONDITIONS RESET. 
11.43.12.EXTT»U. 
11.48.12.C0ST»L0=F. 
11.13.13. 
11.43.13. RUN DATE 33/01/03. RUT SECS " 31.274 
11.43.13. UNITS NUMBER CCDS PERCENT 
11.48.13. CPU SECS 1.678 86.3V0 53.671 
i r."43.13. CMP UNITS 3.231 " 30.""456 1.3VS0T 
11.48.13. DISK REDS 275 13.301 3.71? 
11.43.13. DISK SECT 16531 31.1?? J.?«278 
"TT. 43.-13".- JOB PROCESSING CCUS 16I;S37~ 
11.43.13. 
11.43.13. AVERAGE CM USED (DECIMAL) 14272 
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THIS- VERSION DH BMOP HAS - BEEN CONVERTED- FUR USE OH— 
CDC 6000 AND CYBER SERIES CO MRU'I FRS BY 

BMDF PROJECT» VOGELBAOK COMPI IT IMS CENTER 

-NORTHWESTERN UNIVERSITY 
213? SHERIDAN ROAD 
EVANSTONt ILLINOIS 60201 

•-C3t2)—4?-.>-3681 

RELEASED AUGUST 1933 FOR FTN4 CPMFILERS 

EXECUTED ON 30/01/03. AT 12.09.13. 

PROGRAM CONTROL INFORMATION 

'PROBLEM TITLE 

/INPUT 

'F2M CLUSTER ANALYSIS 
-WATER "0 UA LIT Y—BlVtiV--

VARIABLFS-37 

F(JK MONSANTO SUUA SPRINGS PLANT 

FORMAT= '(7X»2A4////2(7X»F8.0/) f7XFF8«0/////7X»F8.0//////3(5X»A2 
3(r5XyA3pF8-.-0/- / )TMXrA2-fKSTO/2TTTXTA2Tf l37-0-A/)-r0Xy'Ar2TF8;07'- /  

7X»F8.0////4(5XfA2>FB.0/) r'.iXr A2»E8.0> ' . 
CASFS-43• 
-UNIT-7T 

FFH.O/It 

/VARIABLES NAMES ID1» ID2»FH»EHfC *TDS»1.1 »CA»L2 FMG»L 3 »NA »L 4 »K »I.S J CD»1.1 4 »F E 
L6 t SP: i 1.7 > V11.13 r NH3»HC03»L8»CL»L91F»1.10 ». NOX»1.11 > SU4»1.121 

ft 4 S10 4 > NTrKrCAMTTY—~ 
BLANKS-MISSING. 
LABEL=ID1> ID2. 

1.1 » MM > 

USE-^FrHeO-3 rV rC AM&rEHrSE-; 
ADD=2. 

/TRANSFORM IF(L1 EO CHAR( 
IFCL2" FQ-CHARC 
IF(L3 EQ CHARC 
IF (1.4 F.O CHAR ( 
XFILS^EO-CHART 
IFCL6 EQ CHAR( <)) THEN 
IF (1.7 EQ CHAR( <)) THEN 

<)1 THEN CA-CA/2. 
<11—THEM- M 8= M rT/2"r 
<)) THEN NA-NA/2. 
<>) THEN K--K/2. 
crr-THEw-c rr-cn/2. 

SE=SE/2. 
V-=V/2 • 

:CtT27 IFTL8 EQ" CHAR C""~C>7 THEN' CL^ 
IF (L9 EQ CHAR ( <)) THEN F--E/2. 
IF(L10 EQ CHARC <)) THEN N0X-N0X/7. 

EQ "CHART""TJ ) 'THEN SU4-S0472": 
tr"Q CHAR< <)> THEN H4SI04-H4S104/2. 
EQ CHAR( <)) THEN NH3^NH3/2. 

"IRAGE— 

TFT LIT 
IF (1.12 
IFCL13 

2 "BM0P2M 

RS 

IF(LI4 EQ CHAR( 
Ir( L-13_ focharc-

NAK-NA+K• 
CAMG=CA/MG. 

_/PROCEDURE"""LTNK-CENTRITrin 
SUMOFSQ. 

/PRINT DATA. 

<)) THEN FF> FF/2. 
< 11—THE N"'MN=MN"/2T" 



NUMBER OF VARIABLES TO READ 
NUMBER "OF" VARIABLES"ADDED" BT 
TOTAL NUMBER OF VARIABLES . 
NUMBER OF CASES TO READ IN. 

-CASE-LABELING VARIABLES""." 

TRANSFORMATIONS";"" 

OR AFTER TRANS. MISSING VALUES CHECKED BEFORE 
BLANKS ARE. . . . 
-INPUT- UNIT'"NUMBER" 
REWIND INFUT UNIT PRIOR TO RFADIHG. 
NUMBER OF WORDS OF DYNAMIC STORAGE. 

-NUMBER" OF CASES-DESCRIBED" BY "INF-UT-FORMAT- — 

DATA. 

3<? 

48 
ID I— 
NF1I 
M f.SS 

-TD2-

1.9 

HER 
INO 

7" 
YE3 
998 
—1~ 

***** TRAN PARAGRAPH IS USED ***** 

VARIABLES TO BE USED 
31 F 27 HC03 2 4  39 CAMG 4 FH 

IX :  

! t i "  

3 

4 

°f 7X»2A4////2C7X»F8.0/> »7XiF8.0/////7X»FB.0/////./3(ri>:» A2»FB.0/> t 3 IOX »A2 r F 8 . 0// ) 
—5XTA2 >'FST072TSX"» A2 V FBT O"// ) ? SXTAF8T<T777 7XTF8T07777TC57C»A2> FBI 0/J i .'iXTiT2 ? F 8 . OT 

OMAXI MUM 
TFWJE 

LENGTH DATA 
5 RTTDFZ7T—F2Tf 

RECORD IS IS CHARACTFRS. 
FLUSTER ANALYSIS FOR MOHSANHJ SODA S FRTTn7S-pr.fi NT" -WATFR—I7UAT:TTT D A T A  

01 N P U T  V A R I A B L E S  
VPRTBBLE RECORD COLUMNS— F IELIT 

INDEX NAME NO. BEGIN END WIDTH 

I VF'E 

—i—nrr 
2 ID2 
3 FH 
4 EH 
5 C 
6 TDS 

—7-LT— 
8 CA 
9 L2 

"10—MS-
11 L3 
12 NA 

-rT-t4— 

—r-
1 
5 ~5~ 7 

12 
"TS" 

8 
"8" 
H 
3 S' 

-rr 
15 
is 

-r-
4 
8 

~T5" 
1S 
15 
—r 

~vr 
8 
8 

14 K 
15 L5 

"16 CD -
17 L14 
IB FE 

"IT-LIS 
1PAGE 4 BHPP2M 

1 8  
19 

-19" 
20 
20 

—zr-
21 
23 

-23" 
25 
25 

— 27" 

8 
6 

— 8" 
6 
8 

-fi-
8 
6 

" 8" 
6 
8 
~6 

15 
7 

""15" 
7 
15 
—7" 
15 
7 

"15 

8 
2 

"3" 

8"" 
7 

15 
T 

A 
F 

T~ 

F 
F 

-fT 

F 
A 
-F" 
A 
F 

-R-
F 
A 
F" 
A 
F 

"FT 

"VSRDTBLF" 
INDEX NAME 

-RFTORD rnTt.ttttWS FT Ft 
MO. BEGT.N END WIDTH 

-TO 
21 
22 

"23 
24 
25 

~7S 

-MM— 
1.6 
SE 
"L7 

V 
I 1 3 

27 
28 

—29 
30 
31 

— 32 
33 
34 

— 35 
36 
37 

"MRS 
HCU3 
L8 
ct: 
L9 
F 
t_r0-... 
NOX 
Lll 
S04 
L12 
H4S1IV 

27 
28 
23 

"30 
30 
32 
-32— 
35 
3? 

"39'" 
40 
40 
41~ 
41 
42 
42 
43 
43 

-T5-
7 
15 

15 
7 

-rr 
1: •> 

7 
-TS~ 
7 
IS 

8 
6 
-s-

6 
8 

—7 
I S  
7 

15-
7 

1 S 

2 
R" 

P2M CLUSTFR ANALYSIS FOR KDNSAN Ifl SODA SPRINGS PLANT WATER IUIAI. ITY HA IA 

"FURTTA I SITFFTTED— 
MtiMorp ntr  rAore r>c- a r» 



NO. 

) ' 

LABEL 
TU i 3 
IU3.3A 
TU14 
TW15 
TU17 
T U17 A 
TU1S 
7U22 

) 

) 

V' 

'I -• -I 
>r 

) iA<1' 

U; 
j-r' 

)R .  
: '.i 

rM 

10 TU23 

11 TU24 
12 TU25 
13 TW26 
14 TU27 
12 TU2S 
16 TU29 

- 21 F'U 1 
22 FW2 
23 F'U3 
24 LAB 1 
22 LAB 2 
26 TU2 
27- TU1? 
23 TU20 
29 TU21 

• 30 TU21A 
31 TU30 
32 EFFLUENT 
33'CALF 
34 DOCK 
35 HOOPER 
36 MORMON 
37 SOUTHUES 
38 TU3 
3? TU4 " -
40 TU5 
41 TU6 
42 TU7 
43 TU7A 
4 4 TU8 
4 3" T U 9 
46 TU10 
47 TU11 
48 TU12 

lF'AOE 6 BHPP2N 

4 
-  . 0 1 0 '  
- . 0 1 0  
1 .283 
.105 

-.314 
. 795 
- ,995 
. 749 

-1.023 
-1.455 
-1.356 

.467 
. 6 3 1  

1 . . 616  
1.945 
. 467 
.795 
.959 

• -.633 
_ i c 7 
1 .233 
,253-

- .331 
-1.093 
• .467 -
.467 

-.469 
1. . 616 

'-.423 
-.423 
- . 423 
-T4 23 
.157 

-.423 
-.423 
1.738 
.031 

2. 054 " -
- . 423 
- .054 
4.372 ' 
- . 423 
- . 423 

-••-.-423 
-.423 
-.423 
-.423 
-.4 23 
- . 423 

- —.-423 
-.423 
-.423 
--.423 
-.423 
-.054 

—2.-054 

24 
- . 1 03 
-.233 
- .322 

-.213 
-.431 
- , 433 

• fiSfl 
- . 2 3 
.443 

-.431 
-.1.03 

115 
-.431 
- , 431 
—.-33"4 
.  006 
.115 

-  . 1 0 3  
-.431 
.115 

-.134 
-1.361 
-  . 1 5 0  

- - - ,202 
- . 383 

-t.346 
1.170 
-.756 
.423 

-.964 
- , 992 
-.354 
- : 197 

»c 2 6 
» j j3  

. 157 - -
-.203 
-.197 

- -1.350 
-1.364 

-.103 

.197 

. 21. 4 

.328 

35 
2 3 
25 

- .519 -.423 
-.387 -.423 

1 .780 .473 ' 

. 204 .051 
- .387 -.473 

-.847 --.423"' 

.204 -.107 
-.634 2.370 

-1.077 -.423 

-t.931 -.423 
- .913 -.423 

-.633 -.423 
- .699 -.423 
1.616 -.423 

1 .288 
. . .  _(4-3 

it CLUSTER ANALYSIS 

EH 
34 2 . 000 --
*7^ 3 .000 
24 2.000 

-". 52 6 
3  . 8 3 1  
-  ,  3  5  2  
••• .5 OK 

.479 
- .3 08 
-.395 
.636 

- , 496 
-.069 
- . 277 
-.419 
-.547 
- . 567 
-.517 

.877 

.683 

—.-267 .434 . 271 " 

-.103 -:425 , ,!..o 

-.103 1.630 -.517 

--r4 3"t --1 . 337 • -.567 

.224 -.275 .124 

.006 -.282 - . 377 

313— --.303 

ro CO 

-.431 .835 -.453 

—.431 .635 -.463 

--.213 " --.443 2.314 

-.431 •790 -.208 

-.431 1.275 - .493 

-•.-4-3-I •1.355- -.4 63 

.006 -.375 7 • 589 

.224 -.669 .5.241 

- .193 1 .248 - .463 

-.103 -1.361 _ T A "7 • uO . 
,006 3.156 - .508 

-.322" 1.793 " -.478 

-.431 .947 - .374 

-.431 -.077 -.511 

6.125 -.174 - .508 

MONSANTO SODA SPRtNli S PLANT 

•72 2 4 

SE V HC03 

- - -;423- -.431 
-.423 .060 - . 2' 
-.423 -.267 -1 .3' 

1 . 403 
'1 . 132 ' 
- , v y. o 
-.432 

4 .820 
-1.3 76 

.35 4 
; 2 4 9 
.432 
.411 

-  V *  o '  >  

— 1-22--

.039 
-1.141 
- -, 

- . 7 7 

'. T05 
-.533 
-.466 
.033 

-  .  -j  1 
-.728 
- .495 -• 
- , 06 6 
.048 

• -.789 
- .432 

-3 . 723 
— -.534 

- > 5 5 6 
1 . 1 97 
.953 

WATER ill)Al. 1 IT 

1 . 00 0 
1 . 0 0 0 
1. . 0 0  0 
1 .000 
1 .000 
1 .000 
1..000 
1  .  0 0 0  
1  .000  
1.0O0 
1 .000 
1 .000 
1 . 00 0 
1 .000 
1.000 • 
3 .000 
1 . 0 0 0  

- 1 .000 
1 .00 0 
1 . 000 
IT000 
3 .000 
1.000 

- 3 .000 
1 .00 0 
1 . 0 0 0  

-  t  . 0 0 0  
1 . 0 0 0  
1 . 0 0 0  
1 . 0 0 0  
1 .000 
1 .000 

- 1.000 
3 .000 
1.000 
1 .000 
1 .000 
3. .000 
r.oco 
1 .000 
1 .000 
3 .0 00 

HAT A 

50 

31 

- . 157 
- .393 
- . *5 A 7 

CAME 
- .300 
. 4 4 6 

- , 4 87 



-.671 2.0 
X t». 1 •nr;  10 R 1.3.COO - ,6/8 -»3i l  

.18 . 736 8 4 3 7.000 

. c .7 42 3 2 28 2.000 

. 7 7 8 2 "2 21 4.00 0 

21 .748 21 1 3 . 000 

"2 . 774 4 3 12 2. 000 

23 1 .073 — A 10 3.000 

24 1. .105 7 n 5.000 

20 1 .135 -T *7 .J , 10.000 

26 " . "82 1 .* 2 4.000 

"7 1 .325 15 3 4 .000 

28 1 .345 3 1 17.000 

"7 1 . 430 41 15 2.000 

30 1. .540 10 O 1.3 .000 

71 1 .534 40 3 2 .000 

32 . 1 A / 36 3 3 2.000 

33 1 .726 1 — 0 3.000 

• 34 2.077 1 20.000 

35 1 • 353 3 1 33.000 

36 7.33 7 •j A 4.000 

37 2.273 33 6 6.000 
"T g 3 . " 1 0 4 1. 39.000 

3 7 3.561 .44 1 40.000 

40 - 4 ,673" 14— ... r-. - -41.000 — 
41 5.713 11 1 42.000 

42 6 . 5 1.3 48 1 43.000 

AGE " 7 BKDP2M F2M CLUSTER ANAL" 

C H .... -
0 7 2 2 2 3 2  1 1 4  

A . 14 2 3 6 7 1 15 4 7 

", L T T F F T T T F T T T 
A WW U U W W W  U U U U 

E B 1 I 2 3 2 1 3 r 7 21 

E 3 5 7 0 3 7 1 

-  .  7  4  8  .423 - . 7,2 6 1 .  .  .  1  6  

—  -  7  7  - .238 -.04? - . 353 

. 705 -.423 .038 -.22? 

.541 -.41' 3 ,081 - .220 

1. . 443 " -".4 23 - -.247 -1. . 177 

- ,776 -.142 - . 1 03 -.072 

- .023 -.423 -. 8.22 -1. .351 

-.643 — • •' .3 - .36 4 1.171 

. 0 5 7 -.361 - * 3 8 4 -1. . 1.36 

1.6/6 - . 4178 -.404 .313 

, 87? - -.423 - -.031 --.042 

-,31.7 .782 
_  . ,  r ; n  —  / ,  

- , 2'.'j ,433 
-.23? -'.804 
-.276 .074 
-.364 -.432 
4 37 - V 677 

-.736 -.52" 
-,308 .324 
-.7.34 .263 

- , 712 2.7: 2 .134 
3 .377 -.400 -.314 

)  i  .  7  A  1  2  2  3 . 0 0 0  — . 3 6 7  -  •  ̂  /  /  
,373 404 — ' -• 161 

-.027 -.372 -.217 
) H v> A 4.000 -.478 1.03? .224 

.23 4 * • "1. fl'4 • 07? 
,012 -.143 -.172 

). • ~ = - i  aa 1  4 0 . 0 0 0  - . 0 1  7  - , 1  3 0  - , 1  6 /  

" . 004 -TO40 - 7160 
-.031 .010 -.146 

q i  J » / i O  J >  x  A  - r  ^  ~  ~  v  _  _  _  , . A A  
x -no A O  1  43.000 .000 -.000 .000 

il'TSla' FOR""KOMSAWT(T"STTJ7 f t '  8FKIKFS" 

u J 22 ./,•/ .70 <•> ',14 -, 4?7 
305 .025 - . 1 0 3  -.4/7 "i', 

- , "81 -'.183 -.536 -.377 

-  , A r °  " - . 445' ... . iO?V" 

,0 4 4 -. 427 -. 1 43 

-.576 2.461 -. 1.56 

- . 535" "2 » 3•> t -- ,081 ' 
-.048 -.003 -. 1.33 

.02" -'012 -.160 

. 02?" " CO!- ;1T41 

,003 .012 -.023 
-.000 .000 .000 

prAMT WATER" Rt! ALT 17" MAT A"— 

3 4 2 3 4 3 3 4 4 A • 

, 9 5 7 7 2 3  3  6 7 1  0 6 4 
1 4 1 3 2 2 1 3 2 3 3 3 4 3 4 2 3 4 3 3 4 4 4 1 1 4 

r .  A  "  1 4 2 3 6 7 1 1  3  6  7 32337040 2 0 2 8 7 4 3 6 8 3 7 ? 2 3 3 6 ? 1 <> 6_4._4JJ_ 

€  * s  i i s n i i i - ; j ; : i i U i i i i i U i  
f  3 . ; - - ; ;  7 7 , 3  
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S BMDP2M P2M CLUSTER ANALYSIS 

• --0DISTANCE5 BETWEEN CASKS REPRESENTED IH 

',J HEAVY 

-| 

SHADING INDICATES SMALL DISTANCE 

ri.j 

'j-'l OCASE CASE 

MO. LABEL 

I'"! 
U i TU13 X 

4- TW15 XX 
nn i '• • 4.4. PU2 XXX 

23 FU3 XXXX 
•J L TU2 A X X X X 
n? TU1? XXXXXX 
31 T U 3 0 X X X '•< X X X 
21 PW1 XXXXXXXX 

. : is TU28 44XXX444X 
is. 16 TU2? 44XXX444XX 

47 TW11 44XXXP++XXX 

1 • 3 TU1 4 X X X X X 4 4 X X X X X 
12 TU25 4 .4--. . . •>'. 

.si 43 TU7A ,. . ..XX 

>M 13 TU26 X4XXXXXX44444-X 

'U 7 TU17A +4XX4XX4-4444-XX 
"30 TU21A 4 4 X X 4 X X 4 — T 4 4 - X X X 

v 24 I AB 1 4 4 4 4 -X 4 4 . . — XXXXXX 
1 £.P "> X X X A — V + + . . - - V X + X X X V 

"•INTERRUPTED* 

- + -

PLANT WATEK DUAL IIY DA I A 
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X 
+ v 

.. .--x 
- . X X  

, i-.. .- + + -X 
, + _ + . . . - + -XX 

++XX+++ . x  

33 CALF 
36 MORMON 
" TW22 
41 TU6 
40 TU5 
6 TU17 
44 TUB 
14 TU27 
11 TU24 
43 TU12 

OTHE DISTANCES HAVE BEEN REPRESENTED ABOVE IN SHADED 

FORM ACCORDING TO THF FOLLOWING SCHEME 

FROM 

FROM 
FROM 

LESS THAN 1.635 
1.635 TO 2.400 2 .400 TO " 3 . T33 
3.138 TO 4.404 

GREATER THAN 1.404 
" T P  A G E "  ~  7  B M D F 2 H  "  P 2 M - C L U S T E R "  A N  A L T S  I S  FOR" r 1 0 M 3 A N T 0 ~ S 0 D A  "  S F R  T N t T S "  P L A N T  U A T E R  O U A C  T T T " D A T A  

INITIAI DISTANCES BETWEEN OASES 

- CASE 
NUMBER 

h • : 

U 
'  '1 

jB 
«*>I 

••t-i i -
t  

)::'i 
' •  A'  

I  

.1 

6 
•7 

3 
"• o 
1 0  
1 1  
12  
13 
14 
15 
1 6  
2 1  

23 
24 JZJ 
26 

0 . 0 0  
1'. 64 
1 .52 

. 61  
3.01 
1.84 
2.37 
3.73 
1 . 62 
5.24 
2.40 
1.55 
4 . 98 
2 . 0 2  
2.14 

. 8 8  

.84 
1 .03 
1 .76 
T .  8 0  
1.34 

1 . 6 1  
0 . 0 0  
2.60 
2.05 
2.81 
.33 

2.77 

3.87 
2.15 
6 . 1 6  
15 55 
1 . 2 2  
5.25 
2.93 
2 .87 
1. .66 
1 .73 
1 . 79 
.63 

•••.71' 
2 . 05 

1 .52 
2.-60 
0 . 0 0  
1 .33 
3.96 
2.29 
3.57 
1.36 
2.93 
5 .2 4 
"3.76 
2.37 
5.05 
1 .56 
1.43 
1  . 6 2  
1.11 
1 . 1 1  
2 .99 
2.99 
1 . 03 
4 '  O 

.61 
2 .05-
1.33 
0.00 
-3.36 
2.21 
2.85 
3.76 
2.06 
1.86 

•2." 90 
7 . 0 1  

4.99 
2.16 
2.2 4 
1.03 
1 .00  
1 . 1 1  
2.17 
2'. 25 
1 . 40 
. 'in 

6  7  8  c  1 0  

3 . 0 1  1 . 8 1  7 . 3 7  3 . 7 3  1 . 6 2  

7 . 8 1  —  . 8 3  7 . 7 7  3 . 3 7  2 . 1 5  

3  . 9 6  2 . 8 9  3 . 5 7  4  .  3  6  2 . 9 3  

3 . 3 6  2 . 2 1  7  . 8 5  3 .  /  6  2  . 0 6  

0  .  0 0 —  - - 3 ; 1 3  7 . 8 8  - -  2 . - 3 5  -  2 ; 2 9  '  

3 . 1 3  0 . 0 0  3 . 1 3  4  . 1 5  2  . 6 3  

2 . 8 8  3 . 1 3  0 . 0 0  4 . 3 7  1  . 2 0  

2 . 3 5  '  4 . 1 , 5  4 . 3 7  0 . 0  0  3 .  4  0  

2  . 2 9  2 . 6 3  1  . 2 0  3  .  4  0  0 .  0  0  

6 . 3 0  6 . 1 3  6  . 8 2  4  . 9 0  5  .  7 3  

2 . 5 6  7 . 3 7  7 . 2 0  4  .  0 2  '  "  1  . 7 ?  

2 . 5 8  1 . 2 0  2 . 1 9  3 . 6 9  1  •  7  7  

1  . 8 9  5 . 2 3  5 . 6 4  3 . 5 0  1 . 8 4  

3  . 8 9  7  .  5 5  7 . 9 4  4  .  7 1  n.  S  3  

3  . 9 9  2  . 3 7  3  . 2 9  4  .  7 5  3  .  1  0  

2 .  7 1 .  1  . 7 0  2 . 5  0  3  .  4  5  1 .  .  8  4  

3 . 1 1 "  "  T  . 5 6  2 . 7 4  " 3 . 8 3  2 . 1 5  

3 . 2 1  1  . 5 7  2 . 8 2  3 . 9 1  2  . 2 8  

2 . 6 9  1 . 5 1  2 . 6 1  3 . 7 7  1  .  9 2  

'  7 . 7 0  - " " T .  4  3  2 . 6 0  3 . 8  7  1 . 9 4  

3 . 5 0  1 . 7 1  3  .  0 7  4  .  1  4  7  .  5  6  

••>. A • 1  . 7 6  7  .  3  4  3 .  6 3  1 .  .  5  7  

5.24 
6-.16 
5.21 
•1 .86 

-6.30-
6.13 
6 .83 
4 .70 

0.00 
6.53 
6.58 
5.28 
6 . 4 0 
6 . 15 
5.63 

" 5 .61." 
5 .7 1 
6.03 
6.07 
5 . V 0 
5.70 

I 7 

2 .40 
1.55 
3.76 
2 . V 0 
7.56-
2.77 
2.20 
4.07 
1 .79 
6.53 
- o .oo  
2.03 
5.68 
3.83 
3 .93 
2 • • i 9 
2 . 84 
2.94 
1 . OVi 
1.00 

, 1.3 

1 3  1 4  1  5  1  o  

1  . 5 5  CO
 

2 . 0 2  2 . 1 4  

1  . 7 2  5 . 7 5  7  i 9 3  2  i  8 7  

2 . 3 7  5 . 0 5  1  . 5 6  1  . 4 3  

2 . 0 1  1  . 9 9  7 . 1 6  7  . 2 4  

2  v  5 8  4 .-89 ' 7 v « 9 - - 3 . - 9 9  

1  . 2 0  5 . 2 3  2 . 5 5  2 . 3 7  

2 . 1 9  5 . 6 4  2 .  9 1  3 . 2 9  

3 . 6 9  3 . 5 0  4  . 7 1  '  4  . "  7 5  

1  . 7 7  4 . 8 1  2  . 8 3  3 . 1 0  

6  . 3 8  5 . 2 8  6 . 4 0  6 . 4 5  

7 . 0 3  ' 5 . "68 " '  3 . 8 3  3 . 9 3  

0 . 0 0  4 . 7 7  2 . 1 0  7 * 1 9  

4 . 7 7  0 . 0 0  5 . 1 9  5 . 1 9  

n •  1  0  5. 1.9 0 . 0 0  . 5 0  

7  .  1  2  5  .  1  9  ,  5 0  0 . 0 0  

1 .  .  2 2  4  .  8 7  1 .  .  8 7  1  .  8 6  

1  . 3 5  - 1 ;  9 1  1 .  1 8  - -  1 . 4 6  

t  .  3 5  1 . 9 3  1  .  1 2  1  . 3 6  

1  .  6 0  5 . 3  7  3 . 3 5  3 . 3 7  

'  1 . 6 1  5 . 3 9  3 . 3 5  -  "  - " 3  " . 3 6  

1  . 5 3  1 . 9 8  1  .  7 1  1 .  .  0 3  

(-
»
 

o
 

o
 

1 . 9 4  1  . 9 6  1. .99 



12 
13 
14 

•4 2 

46 
47 
43 

I PAGE 1.0 

2.30 
7 * -J 7 
3.74 

11 
1 .S3 
1 . 7 5 
6.37 
BKDPI 

CASE 
NUMBER 

2.84 3.52 2.73 2.8? 3.22 

1 .72 3.73 7.38 2.77 ' 2.75 

4.67 4.78 4.21 4 .30 4.8? 

3 . 7 3 3.33 7 , / 3 3.25 3.47 

2.43 3.01 2.31' ' ' 7.-61—" — 7 775 

2.63 .41. t . 65 1 .05 2.26 

6.74 6.46 6.0? 7 .35 6.84 

P7M CLUSTER ANALYSIS FOR NUNHANID SUDA 

. 34 
3.7 7 
2.02 
.HI 
". 60" 
3.63 
7.33 

SPRING 

1.3 6 
3.73 
5 . 21 

4 .32 
1.04 
4.33 
6 . 6 6  

PLANT 

;i. , ;i .1. O .  .1 \i o s/ •  O 

3 .11 6 .00 

o
 

c
 2.6 5 5.30 

2. 95 7 • 87 1 .70 3 .82 6. 44 

1 . 5 1 6 . 67 n o~2 2.1? 5.6 1. 

~.S6' --6.38 ...... 2-; 13 " 1 .83 " 5.36 

3.13 5.5? 3.83 2.34 5.0? 

6.71 7.71 7.12 6.53 7.31 

WATER tJUALTTY LATA 

INITIA! DISTANCES BETWEEN CASES (CCNTIMUED) 

2 1  24 25 26  27 30 31 

4.31 
3 .71 
2.61 
2.1V 
1 .37 
6 . 63 

24 

4.42 
1.7 0 
3.04 
;r. S3 
1.10 
6.62 

) 

I 

) 

) " 

H'° 
i 

W4 
) ' 

J 

) 
r 

) 

->! 

) 

4 
6 

3 
9 
10 
11 
12 
13 
14 
15 
16 
2 1  
"> *7 

23 
24 
25 
26 
27 
23 
27 
30 
31 
32 
33 
34 
35 
36 
37 
33 
3? 

.88 

1 . 66 
1 . 62 
1 .08 
2.71 
1. 70 
2.50 
3.15 
1 ,S4 
5.63 
2.5? 

"1"» V*" 
4.87 
1 .82 
1 .86 
0.00 
.61. 
.66 

1.73 
2.04 
.78 
.74 

1 .42 
7.87 
1  . 6 6  
.38 

1.14 
3 . 3? 

1 . 8 1  
1 .64 
2.74 
1.55 
2 . 1 2  
2 . 33 

.34 

1.73 
1 . 1 1  
1 . 0 0  
3.14 
1 .56 
2.74 
3.33 
2.15 
5 .61 
2.84 
35" 
71 
48 
46 
.61 
0 .00 

. 2 1  
2.11 
2 . 1 6  
.54 
.75 

1.71 
3. 10 
1.5? 
.82 

1 .32 
5.46 
2.00 
1 .32 
3.05 
1 .68 
2.30 
2.5? 

1 .03 
1.7? 
1.14 
1.. 11 
3.24 
13 57 " 
2.82 
3.71 
2.23 " 
5.7 4 
2.74 

—IT .'35 
4.73 
1 .42 
1.36 

.66 

.21 
0.00 
i* • 21 
2.27 
.36 
.70 

1 .36 
3.17 
1.63 
.87 

1 .4? 
3.45 

2.10 
t .71 
3.04 
1 .73 

" 2 .36' 
2. 68 

1 .76 
. 63 

7.7? 
2.17 
2 . 6 ?  
r* s r 
2 . 6 1  
3.77 
1.77 
6.03 
1 .05 

"1.-60" 
5.37 
3.35 
3.37 
1 .73 
7.11 

2". 21 " 
0 . 0 0  
.33 

2.51 
1.43 
1 .12  
35 08" 
1 .20 
1 . 8 1  
1.54 
4 .7 7 
2.20 

"2.0? 
4.03 
2. 41 

" 2.67"" 
2.71 
7.41 

1 .80 
.71 

2.7? 
2  .  2 3  
2.70 

~ rriH— 
2.60 
3.87 

- 1.74 " 
6.07 
1 .00 
r."A4— 
5.3? 
3.35 
3.36 
2.04 
2.16 

TV? T" 
.33 

0 . 0 0  
2.57 
1. .47 
1 .18 
3.11 
1 .15 
1 .70 
1.61 
4.28 
2.1? '' 2.07' 
4.04 
3.4 0 

— 27 67 ' 
7.73 
X . 4 4 

1 .34 
2.05 
1 .08 
1 . 40 
3.50 
1 .7t" 
3.03 
4.14 
2.56" 
5.70 
3.2 4 

-1"; 5 3 " 
4 .78 
1 .21  
1.03 
.78 
.54 
.36 

2.51 
2.57 
0 . 0 0  
1  . 2 2  
2 . 2 0  
3V31" 
1 .87 
1 . 1 6  
1 .82 
3 . 48 

2.31 

2.13 ' 
3.07 
I .37 
7 752 ' 
2.87 
3.38 

.71 
1 .13 
1 .67 
1  . 2 0  
7.65 
1.26 
2.34 
3.63 
"1 .67 
5.70 
2 .1 3 
1 ,00 
4 .74 
1.76 
1 .?? 
.74 
.75 
.70" 

1.48 
1.49 
1 .22 
0 .00 
1.10 

' 2.7? 
1 . 1 6  
.70 
.76 

3.52 
1 . 63 
V.11 
3 .1 3 
1.48 
2.03 
7.77 
2.7 0 

1 . 0 ?  
1 .37 
2.56 
1.53 
2.37 
1.-.7? " 
1 .75 
3.43 
1.05 
5 . • "i 7 
1 .46 

"t". 5 7" 
5.1 4 
7.84 
2.7? 
1.42 
1 . /I 
1.86 
1.12 
1.13 
2 .20  
1  . 10  
0 . 0 0  
2 . 1 0  
1 .73 
1.40 
.74 

4 .06 
1 .15 
1 .35 
3.77 
1. . 77 
1 .76 
1 .?£• 
3.05 

2.77 
3.25 
3.72 
3 . 1.7 
3.17 
3. SO " 
.5? 

4.37 
t. 
7.06 
7.66 
2,53 
5.82 
3.13 
3.57 
2 .82 
3.10 
3. IT 
3. 08 
3.11 
3.31 
2.7? 
2 .4 0 
0 . 0 0  
3.43 
7.7? 
7.6 4 
5.01 

1 . 2 2 
1.40 
4 .77 
1. . 7? 
, 75 
. 67 
4 . 18 

1 .72 
.57 

2.33 
2 .1 3 
2.73 
."33" 
2 . 95 
4.05 
2.41 
6.32 
1 ,76 
1. v 1:4 " 
5.23 
7 .67 
2.54 
1  . 6 6  
1.5? 
1.63 
1  . 2 0  
1. . 15 
1 .32 
1 . 16 
1 .73 
3. 43" 
0.00 
1 . 1? 
1. .33 
3 . 73 
2 . 3 7 
2 . 2 0  
3. 16 
7,27 
7 .76 
3  .  0  0  
3 .33 

1.11 .64 3.83 1 .67 

1.51 1 .62 3.75 2.25 

1 .36 ' *>-, o /< 3.67 7.82 

1 .40 .77 3.72 2. 17 

2 .13 2.68 3.25 7.70 

1 .33- 2.03 -• 3.-6? 2.53" 

7 .15 2.25 4 .74 .76 

3.34 3.30 2.67 4 .07 

1.82 ' 1 .25 4.01" " -.70-

5.83 5.02 5.8 4 6.36 

7 . 42 2.0? 4.7 7 7, 08 

1 . 07 " — 1 i 5 ?' ~ -3.3? - t i62-

•1.87 1.68 2.87 5.. 31 

1 .94 2 .49 3.77 2.31 

1 .76 2.63 3.5? 2.63 

» 38 1.14 3.3? 1.81 

.82 1 .32 3.46 2.00 

;87 T . 49 " 3.15 -2.-10 

1 .81 1 .54 4.27 2.20 

1 .70 1.61 4.28 2.1? 

1.16 1 .32 3. 48 2.31 

.70 .76 3.52 1.63 

1 . 40 .71 4 .06 1. . 45 

2; 7? 2.64 5.01" 1 * 2? 

1.19 1 .83 3.78 2.37 

0.00 1 .27 3.76 1. .78 

1 .27 0 . 00 3.73 1 . 63 
3.76 3 .73 0 . 0 0 4 .25 

1 .78 .1. . 6 3 1 .75 0.00 

1 .62 1.50 " 4.15 .20 

2 .75 3.59 1 . 66 3.76 

1 . 1? 1 .72 3.51 .70 

2.10 2.08 1 .'4 1 " .57 N . 3 " 2 . t 6 4 . 65 . 65 

7 .5 3 3 .1 1 7 . 9' 1 3 » 1 '9 

1 .50 

2 . 1 0  
7.65 
2.02 
7 . 68 
-2.35 
.74 

4.03 
-.73 
6. 2P 
2.05 

- 1 .46 
5.75 
2.17 
2.4 3 
1 .64 
1 .32 
1 .71 
2.09 
2.07 
2.12 
1 .44 
1 , <Zt O 
1 .40 
2 . 2 0  
1  . 6 2  
1 .50 
4.15 
.70 

0  . 0 0  
3.84 

. 8 1  

. 65 

.34 



" 3.66 j > *: o 
3 3.31 2.48 
4 3.63 2.14 

' 6 2.33 2.61 
7 3.33 2.2? 
5 4.4? 1.45 

) ? 3.06 3.73 
10 3.?0 1.33 
11 6.32 6.30 

' 12 4.50 2.51 
13 3.16 1.26 
14 4.46 4.71 

' 15 3.30 1.76 
16 3.14 2.01 
21 2.?4 1.55 

' 22 3.05 1.68 
23 3.04 1.73 

. 24 4.03 2.41 
25 4.04 . 2.40 
26 3.07 1 .37 
27 3.13 1.43 
28 3.77 1.7? 

" 2? 4.77 1.7? 
30 3.46 2.32 
31 2.75 1.4? 
32 3.5? " 1.72 

v-", 33 1.66 3.51 
•M;., 34 3.96 .90 
i;,' 35 3.84 .81 

36 0.00 3.30 
37 3.30 0.00 

,.! 38 4.12 .96 
3? 4.3V 1.32 
40 1 . 72 3.13 
41 3.24 4.57 
42 4.50 1.50 
43 4«90 3.11 
44 5 * 53 2.30 
45 4.47 1.45 
46 1.03 1.04 
47 3.22 2.46 
48 7.08 6.3? 

•,A! 
) 

R 
l'. 4 

•i'H 

>r; j  
C'i. 
V.M 

)K 

\> 0 ">' 2.24 3.74 4 .80 7.30 

2*63 2.86 3 .31 4.86 2.81 

3.07 3.36 5 ; 64 - 5.73 3.52 

2.53 2 . 68 3 .39 1 .90 2.73 

7 . ? 6 2.95 1.33 2.85 2.8? 

2.8? 3.17 ' 3 . 36 5 . 01 "7 ?? 

. 6 7 .3? 3.9 0 5.1? .31 

4.35 4 .35 7.33 1 . 13 •1 .26 

1 .30 1. . 1V 3.22 4.34 1. . 1.1. 

6.6? 6.63 6.01 5.60 6.63 

2 .5 0 7 , 4 4 3.6 ? 4 . V 3 2.30 

1 .91 77 3.08 1.60 7.2 6 

5. 15 •j • '/ '* 4 . 97 3.60 5 .6 0 

2 .30 2.71 3.30 5.1? 2.95 

2.67 3.0?- - 3.78 5.57 3,31 

2.12 2.38 2.76 1.50 2.42 

2.30 2.3? 3.11 4.84 2.70 

2.36 " 7.6S' "311 8 1.91 2.7? ' 

2.67 2. 71 3.41 4.81 2 .65 

2.67 2.73 3.4 4 1 .85 7.67 

"2.52— 2'.'87' " 3.38 
1 4 i •is too ~ 

2.03 2.27 2.90 4.61 2.31 

1.96 1 .?6 3.05 4 .50 1.8? 

--.95 - .67" — 4 .-18 ~ - 5.38" ' .53 

2.76 3.0 0 3.33 4 .97 3.01 

2.10 2.37 2.53 4.35 2 .41. 

7.08— " "5?; 16 — - " 3". IT" 4.41— -T.TT 

4.41 4.65 2.71 2.72 4.75 

.52 • 65 3.4? 4.94 .7? 

.65 .84 -3.42 4.91 .98 

4.1-1 4.39 1 .72 3.24 4.50 

.96 1 .32 

CO H
 

ro 

4 .1.7 1 .80 

0.00 7 47" - 3.T4— 3.16 .73 

.47 0.00 3.85 5.16 .36 

3.74 3.83 0.00 2.71 3.87 

5.16 3.16 7.71 0.00 5.13 

.73 .36 3.37 5.13 0.00 

3.03 2.95 3.93 4.99 2.77 

2.06 1 .93 — 5.12 6.18- 1 .97 

.64 .51 4 .03 5.32 .73 

.51 .43 3.4? 4.8? .60 

3.09 3.42 3.71 5 • 39 3.61 

7.1.1 7.74 /. 0 4 7 .84 7 . 1 0 

NUMBER OF INTEGER WORDS'TIF STORAGE'U8FD IM" PRECEDING" FKtJBI.EN" 
CPU TIME USEH 1.340 SECONDS 

1FAGE 12 
0BMDF2M - CLUSTER ANALYSIS OF CASES 

r \ . r .n.r .< n. i  t- i t -  '  rt  *  . / .C* .  T 1 f" i  

t 

I. ?3 
7 .88 

. / / 
3 .95 
2 . 11.' 
6.00 
1 .00 
7.65 
5.80 
1.31 
4.12" 
7.86 
3.17 
3 . 25 
1 .25 
1 .29 
3558 
2.47 
1.57 
3 i 13 
2.12 
7' .78 
271T 
5.06 
2.62 
7.59 

3.11 
3 ".03 
2 .95 

1.99 
2.77 
0.00 

3.40 

3 . ? 4 2.41 1 .83 1. .75 
1 .6 7 •• -7 T 7 . 43 2 .68 
4.78 ' ' - 3.38 -" 3.01 .-11-
4.24 7.78 2.31 1 .61. 
4.30 3.25 2.64 4 .05 
1 .81? ' •1 .  7 1 •»«••• - 7.76 
7.05 .34 .60 3.63 
V.. 5 1 1.5 2 1 . 04 4.2? 
2.95 1.54 .86 3.13 
7.82 6 .67 6.38 5 • 5 V 
4 .70 7.93 2. 13 3.33 
3.82 *7 _ 7 'J 1. . 8 3 7.34 
6 . 11 5,61 5 • 36 5.0? 
3.74 7 .61 7 . 4 V 1. . 37 
4.20 3 i 04 -- 2.83 1 .10 
3.92 2.57 1.97 1.. 73 
4.14 2.71 2.20 t .1? 
•V. 18" ' 2.78 -'7.30"' •J". 17" 
4 .57 3 . 15 2.33 3 . 14 
1.61 3.16 2.32 3 .1 2 
4 776 " 2793 ' -2T37 17 00 
4 .02 2 .51 1 .82 1 .80 
3.81 2.31 1.54 2.76 
r.m" " 773 - r.os — - 3798 
4.78 3.34 2.58 2.3? 
3.94 2 • 55 1 .94 1 .93 

"3790 77 37 —IT75 "27" 2 3 
5.76 4.74 4.33 3.61 
7.51 1 .00 .26 2.39 
2.67 1715 '" - ; /i.v 2.71 
5.5 3 4.47 4.03 3.22 
2.80 1.45 1 .04 2 .46 

-2.-06 " - .64 — .51 HO? 

1 .93 .51 . 48 3.42 
8.12 4.03 3.49 3.71 

' 6718 '5.37 1.8? ' 5.3? 
1. .97 .73 .60 3.61 
1.69 3.4 0 7 . 63 4 .1 4 
0.00 - 17 58 — "2-.37 -4.7? 
1.58 0.00 .87 3.43 
2.37 .37 0.00 3.08 
4.7? - —37 43 3.08 ' 0 . 00 
7.60 7.16 7.10 6 »5 7 

o.J/ 
6.7 4 
6 ;46 
6.0 2 
7.35 
6 i 8 4 
7.33 
6.66 
6 'i 91" 
7.91 
7 . 42 
6.53 
7.31 
6.68 
6.65 
5.91 
6.16 
-6.04 
6.80 
7 . 1. 0 
-6.03-
6.54 
6.65 
77 71" 
6.S7 
6.07 

"6 73?-
7.26 
7.02 

-6.96 

4.90 3.53 4.47 4.03 3.22 7.08 
6.8? 
7vll 
7.24 

3.93 3.12 4.03 3.49 3.71 7.04 
7.84 
7.10 
7.76 

4; 69 05 00" 1558 2V 37 4 . 79 7 .60 
7.16 

7.65 2.37 .37 0.00 3.08 7.10 
4". 14" * 1.7? "3713 3.08 0.00 6.37 
? ,2.6 /.AO 7.16 7.10 6.57 0.00 

-2113-



12.0?.32.* FHONE - '« 

12.0?.32•* HA CL TO - * 
12.09.32. * * 
12 . 0 ? . 3 2 . » * • * * * * * * * * * * * :i; * ? »3 S * * 3 * 5 2 $ * $ £ $ S * i * 2 >* * * * 
12.09.32.* 
12.09.32.USERfYGAI06F . KFJ 
12.09.33. CHARGE LIMITS OVERRIDDEN 

12.09.33. 
12.09.33. JOB ENTRY 35/01/08. 12.09-20. 
12.09.33. OWNING ST=EK31 CUNIMG UN--YGAI06 
12.09.33. ORIGIN ST-EKS1 ORIGIN UN (I .ORAL r 
12.09.33. BEST ST=EKS1 DE3T UN-- (I UCAL) 

12. 09.34 .MAPFOFF. 
12.09.34.GET FTAPE7-M0NB0ET. 
12.09.34, GET , BMDF/UN-EKSAFF . 
12.0?.35.CALL FEMDP(PR0G-BMDP2M) 
12.0?.33.ATTACH F BMMP32/UN-EKSAPP. -
12.09.36.CALL »BHDF82» BHDP2H. 
12.09.37.REWIND F BMDF2M. 
12.0?.37.SKI F'F F BMDF'82 r 1 4 . 
12.09.43.COPYBFfBMDP82»BMBP2M 
12.09.44. COFY COMPLETE. 
12.09.44.REWINDfBMDP2M.-
12.09.44.RETURNFBMDP32, 
12.09.44.* 
12 . 09 .44 . BMDF2M F D-TAFE7 »L -MPN0U5 F W-20000 v ~ 
12.09.45.*FCL LVL-344 VER-H3265 
12.09.45./FRG USED/BMDFS2M 
12.09.30. - STOP - EMM BMDF. ~ ~ 
12.09.50. 137000 MAXIMUM EXECUTION FL. 
12.09.50. 1.351 CP SECN 

jZW7. EuN 
.*N -LPPPlv J r*lEPRIFVED NORMAL TERMINATION. 
12.09.50. JOB REPRIEVED. 
12.09.50. RPV - PREVIOUS ERROR CONDITIONS RESET. 
12.09.50.EXIT?U. 
12.09.30.COSTrl_0 = F. 

12.09.51. 
12.09.51. RUN DATE 85/01/08. RUT SECS 26.216 
12.09.51. UNITS NUMBER CCDS PERCENT 
12.09.51. CPU SECS 1.36? 70.867 33.421 
12.09.51. CMP UNITS 2.627 21.587 18.534 
12.09.51. DISK REDS 237 10.963 8.264 
12.09.51. DISK SECT 13879 74.731 19.773 
12.09.51. JOB PROCESSING CCUS 132.656 

12.09.51. 
12.09.51. AVERAGE CM USED (MECIMAl > 13392 
12.09.51. AVERAGE CM USED (OCTAL) 32430 
12.09.51. MAX FIELD LENGTH USFD (OCTAL) 137000 
12.09.51. ITEMS CHARGED SEPARATELY 
12.09.51.DAYFILEFMONOUS. 
EOI ENCOUNTERED. 
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TO SEP. REMARKS AND A SUMMARY OF NEW FEATURES FOR 
THIS PROGRAM» STATE. NEWS. IN THE PRINT PARAGRAPH. 

THIS VERSION OF 8MDP HAS BEEN CONVERTED FOR USE ON 
CDC 6000 AND CYBER SERIES COMPUTERS BY 
BMBP PROJECT» VOUEI.BACK COMPUTING CENTER 
NORTHWESTERN UNIVERSITY 
2129 SHERIDAN ROAD 
EVANSTON. ILLINOIS 60201 
(312) 492-3631 

RELEASED AUGUST 1933 FOR FTN4 COMFILERS 

EXECUTED ON 83/04/11.AT 16.23.34. 

PROGRAM CONTROL INFORMATION 

'PROBLEM TITLE= 'FACTOR ANALYSIS FOR MONSANTO SODA SPRINGS PLANT 
WATER UUAL.ITY DATA» FEB* 1V8S'. 

/INPUT VARIABLES=33. 
FORMAT- '(7X>2A4////2(7XrF8.0/)»7X»F8.0/////7XtF8.0//////3( 

2<5X»A2»F8.0//)/5XfA2>F8.0//»5X»A2»FH.0/2<5X;A27F3 
//7X»F8.0////4(SX»A2»FB.0/)//>'. 

CASES=50. 

'VARIABLES NAMES-1D1»ID21PH rF.H r C t TDS» 1.1»CA t L2 » MB t L.3»NA»L4 r K i l-'.j»(.D 11. 
L6»SE»L7»V» HC03 »L.8»CL»L9iF»L10» NOX> l.l 11304 r 
NAK»CAMG. 

BLANKS =MISSXNG. 
LABEL. = ID1»ID2 . 
ijSE=PH »EHfCtTDS»CD»FEfMN» SE » V»HC03rCL»F »NOX t SU41NAK > 
CAHG. 
ADD=2. 

/TRANSFORM IFtl.l EQ CHAR( <)) THEN CA=CA/2. 
IF 11.2 EQ CHAR( <)) THEN MGMG/2. 
IFCL3 EQ CHAR( <)) THEN NA=-NA/2. 
IF(1.4 EU CHAR( <)) THEN K=K/2. 
IF(L5 EQ CHAR( <)) THEN CD-CD/2. 
IF (I. A EQ CHARC <)) THEN SE-SE/2. 
IF(L7 EQ CHAR( <)) THEN V-V/2. 
IF(L8 EQ CHARt <)) THEN CI.-CL/2. 
IF (1.9 EQ CHARt <)) THEN F-F/2. 
IF(l 1.0 FQ CHAR( <)) THEN N0X=N0X/2. 
IF (l.l 1 EQ CHARt <)> THEN S04=S04/2. 
IF (1.11 EQ CHARt <)) THEN FEi:FE/2. 

1PAGE 2 BHDP4M 

IF(1.1 0 EQ CHARt <)) THEN MN-MH/2. 
NAK-NA+K. 
CAMG=CA/MG. 



IN. 

NUMBER OK VARIABLES TO READ IN, ..... > 
NUMBER OF VARIABLES ADDED BY TRANSFORMS.! IONS 
TOTAL. NUMBER OF VARIABLES 
NUMBER OF CASES TO READ 
CASE LABELING VARIABLE" 
MISSING VALUES CHECKED 
BLANKS ARE 
INPUT UNIT NUMBER ......... 
REMIND INPUT UNIT PRIOR TO READING. 
NUMBER OF MORDS OF DYNAMIC STORAGE. 
NUMBER OF CASES DESCRIBED BY INPUT 

BEFORE OR AFTER TRANS 

DATA , 

t**** TRAN PARAGRAPH 

FORMAT 

IS USED ***** 

33 
2 

35 
50 

ID1 
NEITHER 
HISSING 

7 
YES 

19998 
i 

ID2 

VARIABLES TO BE USED 
3 PH 4 EH 5 C & IDS 16 CD 
18 FE 20 MN 22. SE 24 V 25 HC03 
27 Cl 29 F 31 NOX 33 S04 34 NAK 

35 CAHG 

°(7Xf2A4////2C7X»F8.0/> ,7X»FB.0/////7X»FB.0//////3(5XrA2»KB.0/> t 2. (5X t A71 F 8. Off ) / 
5X»A2»F8.0//»5XFA2»F8.0/2<5X»A2fF8 >0/()> //7X»FH.0////4(5X/A2 »E 8.0/)//> 

OMAXIMUM LENGTH DATA RECORD IS 15 CHARACTERS. 
1PAGE 3 BMDP4M FACTOR ANALYSIS FOR H0NSAN10 SODA SPRINGS PLANT WATER HUALITY DATA» EEB» 1985 

} 01 N P U T V A R I A B L E S » • • > t } 
VARIABLE RECORD COl.UMNS FIELD TYPI 

INDEX NAME NO. BEGIN END WIDTH 
) — 

1 ID1 1 8 11 4 A 

2 ID2 1 12 15 4 A 
) 3 PH 5 8 15 8 F 

4 EH 6 8 15 8 F 

5 C 7 3 15 8 F 
) 4 TPS 12 8 15 8 F 

7 LI 18 6 7 2 A 

8 CA 18 8 15 8 F 

J 9 L2 19 6 7 n A 

10 MG 19 8 15 8 F 

11 L3 20 6 7 2 A 
> 12 NA 20 8 15 8 F 

13 L4 21 6 7 *y A 
14 K 21 8 15 8 F 

) IS L5 23 6 7 o A 

16 CD 23 8 15 8 F 

17 1.14 26 6 7 2 A 

J 1PAGE A BMPP4M FACTOR ANALYSIS FOR MONSANTO SODA 

VARIABLE RECORD COLUMNS FIELD TYPI 

INDEX NAME NO. BEGIN END WIDTH 
— — —  — — — ' 

18 FE 26 8 15 8 F 

19 LI 5 28 6 7 2 A 
20 MN 28 8 15 8 F 

21 LA 29 6 7 2 A 

22 SE 29 8 15 8 F 

23 L 7 31 A 7 2 A 

24 V 31 8 15 8 F 

25 HC03 35 8 15 8 F 

26 L8 3? 6 7 2 A 

27 CL 39 8 15 0 F 

28 L9 40 A 7 2 A 
29 F 40 8 15 8 F 

30 1.10 41 6 7 o A 

31 NOX 41 - 8 15 8 F 

32 L.l 1 42 6 7 A 

33 S04 42 8 15 8 F 

SPRINGS PLANT WATER OUAl.ITY PATA» FI'Br 1985 

NUMBER OE VARIABLES TO BE USED. 16 



CASES WITH ZERO WEIGHTS AND MISSING DATA NOT INCLUDED. 

0 C A S E 
NO, LABEL 

0*** WARNING — 
1 PW1 

2 PW2 

3 PW3 

4 TW2 

5 TW3 

6 TW4 

7 TW5 

S TW6 

9 TW7 

10 TW8 

11 TW9 

12 TW10 

13 TU11 

14 TW12 

15 TW13 

16 TW14 

17 TW15 

18 TW16 

19 TW17 

20 TW18 

21 TW19 

3 4 r> 6 

PH EH c TDS 

27 29 31 33 

CL F NOX S04 
— — 

K11RMAT SUPPL IED 45 RECORDS READ PER CASE. 

3 EXTRA RECORDS AT END OF EACH CASE *** 

6.840 87 830 922 

109 1.600 25.140 172 
6.560 39 650 754 

58 .790 23.520 100 

6.450 166 700 675 

45 .580 20.740 84 

6.710 197 700 709 

21 .270 13.430 56 

6.030 6 1110 1240 

30 .400 .0950 98 

6.140 7 900 1250 

27 .400 .0950 96 

6.720 32 1550 1900 

230 12.300 45,100 640 o
 

fsi 0* *0 t 

13 1550 1870 

230 14.400 38.510 622 

6.340 97 1230 1210 

40 .370 .0950 98 

6.280 27 1600 1620 

16 .320 .0950 44 

6.150 87 1350 1270 

27 .420 .0950 102 

6.690 180 850 1020 

107 1.170 9 .480 101 

7.490 70 1230 1020 

107 .270 17.460 195 
7.600 83 2325 1770 

302 .280 33.380 574 

7.120 93 625 512 

10 .450 14.610 43 

7.100 214 450 532 

8 .350 14.260 18 

7.700 89 525 480 

11 .740 14.610 43 

6.780 120 875 1090 

115 8.050 9.920 194 

6.450 18 1050 1410 

302 6.610 1.430 316 
6.280 34 950 1180 

20 .320 .0950 32 
7.200 169 900 942 
69 1.370 29.720 266 

20 
MN 

22 
SE 

24 
V 

25 
HC03 

.201 . 0250 ,01000 
89 1 ,901 
.0270 , 0250 ,01000 

48 2.048 
.0160 , 0250 ,01000 

38 2,155 
.00250 .0250 ,01000 

19 1,965 
,00250 15.100 .270 

46 .787 
,00250 15.500 .600 

52 .736 
,348 , 0250 4.480 

295 1 .509 
.00700 1.950 5.680 

298 1.564 
,00250 4.030 .230 
60 .505 
,00250 3.950 .01000 

73 .170 
,00250 8.760 ,420 

56 ,847 
.00250 .0250 .57,0 
68 ,958 
,00250 .0250 ,01000 

108 2,534 
.00250 . 0250 .0800 

326 2,618 
.00250 . 0250 , 0600 
9 2.609 
.00250 , 0800 ,01000 
10 2.600 
.00250 , 0250 ,01000 

9 3.093 
1 .490 . 0250 .200 

119 1 .531 
.0270 , 0250 1.290 

155 .367 
,00600 5.680 . 1 60 

53 .413 
.00250 .0250 .01000 
47 1 .571 
nn'fm . nr>",n ,01OOO 

. 0250 

.00900 

,00250 

.00250 

.00250 

.00250 

.01000 

, 0260 

,00250 

.00250 

.00250 

.00250 

,00250 

.00250 

.00250 

.00250 

.00250 

.173 

.0120 

. 00250 

,00250 

.00600 

.0250 

.0250 

.0250 

. 0250 

. 0250 

, 0250 

. 0250 

, 0250 

, 0250 

,0250 

.0250 

. 0250 

.0250 

,670 

. 0250 

,0250 

, 0250 

,240 

,0250 

.0250 

, 0250 

. 0250 

511 

507 

500 

524 

1163 

1243 

383 

433 

1193 

1816 

1292 

790 

514 

505 

501 

472 

519 

627 

425 

1256 

403 

328 



i7 t W ̂ / 
65 2.680 

30 TW28 6.050 
27 

158 
,220 

31 TM29 6.520 
17 

206 
.380 

) 32 TM30 6.650 
189 

122 
3.610 

» 

33 TU31 7.250 
18 

145 
.340 

34 TU32 8.770 
r>2 

106 
.220 

1 35 TU33 8.760 
23 

141 
.240 

\ 
36 TM34 6.940 

64 
39 

,440 \ 
37 TU35 6.590 

32 
22 
.370 

) 38 TW36 6.790 
101 

57 
11,900 

39 TU37 7.150 
214 

83 
31.300 

40 TU38 6.300 
30 

135 
.310 

> 41 TU39 8.390 
87 

5 
6.880 

) 
42 TVI40 6 

1180 
-40 
11.900 ) 

43 HOOPER 5.850 
8 

39 
.580 

) 44 BOCK 6.020 
12 

52 
.620 

) 
45 LEWIS 6.040 

39 
128 

.510 

46 EFFLUENT 7.900 
75 

79 
1.020 

) 47 SUG 6.990 
56 

121 
7.520 

J 
48 CALF 7.030 

64 
1 16 
8.850 J 

49 NORMAN 6.960 
78 

138 
10.800 

) 50 SU SPRIN 6.250 
33 

95 
1.600 

) 
1PAGE 6 BMBP4M FACTOR ANALYSIS FOR 

J 
NUMBER OF CASES 
1PAGE 7 BMDP4M 

RKAO• 
FACTOR ANALYSIS FOR 

J STATISTICS FOR EACH VARIABLE 

46.260 538 
825 1080 
14.190 78 

600 700 
19.970 96 

1425 1410 
37.360 .367 
575 460 
18,470 45 
400 294 
27.410 45 
700 562 
10.020 43 

600 852 
2.510 213 

1430 1320 
.0950 88 

990 1070 
34.930 385 

1910 1860 
43.950 600 
700 626 
44.720 56 

1050 874 
28.870 306 

3650 4900 
75,170 1770 

1000 980 
.0950 54 

725 920 
.0950 59 

700 832 
25.290 139 
750 804 
21.900 133 
775 956 
23.360 291 
875 1030 
24.860 316 

1000 1050 
24.630 293 

1050 1150 
13.570 113 

SPRINGS 

50 

135 2.585 
,0130 .0250 .01000 

25 2 ,045 
.00250 .0250 ,01000 

27 2.083 
,00250 , 0250 .01000 

187 1.674 
,00250 , 0250 .01000 

24 3,114 
,00250 .0250 ,01000 

37 ,548 
,00250 , 0250 .01000 

18 3,150 
,00250 .160 .270 

24 1.295 
.00250 3.510 .210 

52 .392 
, 057.0 .0250 .0800 

91 1.424 
1 .210 ,0250 2.500 

263 2 .624 
, 00250 ,0250 .01000 

26 2.571 
.00250 . 0250 .01000 

103 ,948 
70.400 .01000 11 

1013 2.337 
. 00250 5.270 . 170 

37 . 975 
.00250 7.200 .160 

41 .906 
.00250 .0250 .01000 
49 1,919 
.0300 . 0250 .01000 

85 2,136 
.00250 .0250 .01000 

72 1.685 
.00250 , 0250 .01000 

82 1.662 
.0380 . 0250 .01000 

90 1.557 
.00900 ,01000 , 170 

62 ,948 
ANT HAT ER QUALITY DATA. FEB» 19B5 

ANT WATER QUALITY WATAj FEBt 1985 

, 00250 

.00250 

,00700 

.00250 

.00250 

.00250 

.00250 

,00250 

. 07B0 

.0660 

.00250 

.0760 

,0550 

,00250 

,00250 

,00250 

.00250 

.00250 

.00250 

.00450 

,00600 

, 0250 

. 0250 

. 0250 

,  160 

.310 

.300 

.0250 

.0250 

. 0250 

.150 

, 0250 

. 0250 

.  160 

. 0250 

.0250 

.0250 

.0250 

.0250 

.0250 

. 0250 

,0250 

BV7 

667 

4B4 

433 

163 

490 

4 V0 

1463 

7,51 

527 

495 

215 

115 

959 

991 

4»4 

514 

356 

363 

378 

985 



25 HC03 627.72000 379.83326 

27 CL 104.71000 174.44382 

29 F 3.52280 5.75924 

31 NOX 19.48520 16.98422 

33 S04 261.48000 303.98498 

34 NAK 107.46000 154.40355 

35 CAMG 5.02127 24.39906 

.605100 0.0000 -1.65 
1.66549 8.0000 -.55 
1.63485 .2200 -.57 

.871647 .0950 -1.14 
1.16256 18.0000 -.80 

1.43685 9.0000 -.64 
4.85914 .1703 -.20 

26 1816.0000 3.13 10 
16 1180,0000 6.16 42 
30 31.3000 4.82 39 

5 73.1700 3.28 42 
16 1770.0000 4.96 42 
15 1013.0000 5.86 42 

10 174.0000 6.93 26 

CASE NUMBERS ABOVE REFER TO DATA MATRIX BEFORE ANY CASES 
HAVE BEEN DELETED PUF. TO MISSING PAT A. 

IPAGE"' ""BMDMH "FACTOR ANALYSIS ̂ O^HONSAHTO SOBA SPRINGS PLANT WATER DUALITY PAfA, FEB. 1985 

CORRELATION MATRIX 

PH EH C TPS CP FE 
3 4 5 6 16 

PH 3 1.000 
EH 4 -.200 1 .000 
C 5 .075 -.563 1.000 
TDS 6 -.090 -.550 .938 1 . 000 

1.000 CD 16 -.140 -.257 .666 .796 1.000 

FE 18 -.359 -.357 .019 .047 -.070 

MN 20 -.155 -.346 .705 .834 .820 

SE 22 .043 -.119 .210 .240 .222 

V 24 .254 .059 .287 .131 .134 

HC03 25 -.497 -.116 -.050 -. 067 -.196 

CL 27 .021 -.391 .833 .907 .892 

p 29 .075 -.225 .449 .467 .226 

NOX 31 .185 -.045 ,500 .502 .477 

504 33 .144 -.463 .843 .896 .720 

NAK 34 ,038 -.430 .886 .930 .350 

CAMG 35 .627 -.322 .241 .111 -.017 

1 8  

KN SE V HC03 CL F NOX 
20 22 24 25 27 29 31 

1.000 
-.051 
-.172 
-.156 
. 676 
-.192 
-.219 
-.505 
- .226 
-.152 
-. 000 

1.000 
.233 1.000 
.078 .193 1.000 
-.217 -.217 -.180 1.000 
.864 .284 .249 -.363 1.000 

.498 .510 .051 -. 343 .429 1.000 

.550 .272 .198 -.685 .620 .550 

.7P.2, .301 . 1 88 - . 472 .902 .582 

,878 .306 .280 -.331 .971 .505 

-. 043 .012 -•. 039 -. 237 .105 .032 

S04 NAK OAMG 
33 34 35 

S04 33 1.000 
NAK 34 .922 1.000 

IPAGE 9 FMBP4M FACTOR ANALYSIS F0R°MSK8ANT0 SOBA SPRINGS PLANT WATER DUALITY BATA, FEB, 1985 

SQUARES MULTIPLE CORRELATIONS (SMC) OF 
EACH VARIABLE WITH ALL OTHER VARIABLES 



„> A I1U/X 

33 SD4 .y?i67 
34 NAK .98752 

) 33 CAMG .73160 

CONDITION NUMBER - 3047. 
) 1PAGE 10 BMPP4M FACTOR ANALYSIS FOR MONSANTO SODA SPRINGS PLAN! HATLR 

) COMMUNAl.I TIES OBTAINED FROM 5 FACTORS AFTER 1 ITERATIONS. 

) THE COMMONALITY OF A VARIABLE IS ITS SQUARED MULTIPLE 
CORRELATION WITH THE FACTORS. 

> 3 PH .8730 
4 EH .8047 
5 C .0976 

I 6 TDS .9660 
16 CD .8284 
18 FE .7823 

) 20 MN ,8615 
22 SE .7855 
24 V .9587 

) 25 HC03 .8600 
27 CI. .9584 
2? F .8053 

) 31 NOX .7993 
33 S04 .9326 
34 NAK .9850 

.) 35 CAMG .7925 .) 
1PAGE 11 BMPP4H FACTOR ANALYSIS FOR MONSANTO SODA SPRINGS PLANT HATER 

) 
FACTOR VARIANCE EXPLAINED CUMULATIVE PROPORTION OF TOTAL VARIANCE 

_  _ _  —  —  —  —  —  —  —  _  _  —  -  -  _ _ _  _  _  _ _  .  _  

) 1 7.389965 .461873 
•y 2.592137 .623881 
3 1.741329 .732714 

J 4 1.124589 .803001 
5 t.012792 .068176 
6 .573598 .904026 

> 7 .420737 .930322 
8 .358086 .952702 
9 .2/8271 .970094 

) 10 .160818 .980145 
11 .153845 .989760 
12 .097326 .995843 

J 13 .035870 .998085 
14 .018570 .999246 
15 .009642 .999848 

J 16 .002425 1.000000 

UUALITY DATAV FEB» 1985 



PH 3 .105 - .679 .618 -.061 

EH 4 -.455 -.353 -.648 -.230 

c 5 .877 .234 .224 -.049 

TDS 6 .921 ,335 .072 -.027 

CD 16 .814 .240 - . 1 83 -.269 

FE 18 -.213 .785 .304 . 130 

MN 20 .866 .239 -.188 -.047 

SE 22 .374 -.182 -.173 .696 

V 24 .249 -.240 -.049 -.229 

HC03 25 -.407 .805 .106 .074 

CL 27 .959 .085 - . 063 -.168 

F 29 .397 -.186 -.138 .625 

NOX 31 .730 - .444 -.208 -. 025 

S04 33 .961 -.049 .038 -.005 

NAK 34 .983 .084 -.011 -.100 

CAMG 35 .182 - • 330 .782 -.033 

VP 7.390 2.592 1.741 1.125 

THF VP FOR EACH FACTOR IS THE SUM OF THE SQUARES OF THE 
ELEMENTS OF THE COLUMN OF THE FACTOR LOADING MATRIX 
CORRESPONDINO TO THAT FACTOR, THE VP IS THE VARIANCE 
EXPLAINED BY THE FACTOR. 

00RTH0I30NAL ROTATION. OAMMA = 1.0000 
OITF.RATION SIMPLICITY 

CRITERION 
0 -5.27.0305 
1 -7.570196 
2 -7•628347 
3 -7.629107 
4 -7.629129 

IPAGE 13 BMDP4M FACTOR ANALYSIS FOR MONSANTO SODA SPRINGS 

ROTATED FACTOR LOADINGS (PATTERN) 

FACTOR 
1 

PH 3 -.10B 
EH 4 -.469 
C 5 .B80 
TDS 6 .959 
CD 16 .890 
FE 18 -.004 
MN 20 .896 
SE 22 .121 

FACTOR FACTOR FACTOR 
2 3 4 

-.340 .829 .026 
-.500 -.527 -.200 
.134 .229 .163 
.119 .065 .168 
-.095 -.132 -.044 
.875 -.050 -.078 
-.084 -.139 .139 
-.077 -.034 .854 

. 124 

.020 

.146 
-.012 
-.042 

.110 
-.132 
.313 
.886 
.174 
.009 
-.073 
-.159 
-.076 
.036 
-.155 

1 .043 

PLANT MATER WUALITY DATAr FEBr 1985 

FACTOR 
5 

.240 

.128 

. 164 
-.002 
.047 
-.091 
-.089 
.186 



> 

) 

) 

> 

J 

> 

) 

J 

iPA«EOUMMlB;DP4H "FACHIR AH^S^IOR H0H8AMT0 SODA 8PRINBS PLANT 

FACTOR 2 

FACTOR 4 

*t* 

,4...6. 

FACTOR 1 

tt 

WATER QUALITY OATA» FEB > 1985 

ROTATED FACTOR LOADINtiS 

* . 
• . 

0 
* . 

S .  
*  .  

FACTOR 3 

FACTOR 3 

I *  

tt-

FACTOR 1 

TT 
t t 

, 6 . . . 8 .  

* 
* 

t »-
to 

.A...O. 

, (>.  .  .8.  



) 

) 

) 

) 

) 

J 

> 

) 

J 

J 

FACTOR 4 0 — FACTOR 

. * . . . 2 .  

* * 
tt t 
9 

* I * 0 
:* . 

FACTOR FACTOR 3 

nurpi AP TTMnTPATfD BY A DOLLAR SXGM» SCALE IS FROM TO 4*1 • 
1PAGE 16 BMDP4M ' FACTOR ANALYSIS FOR MONSANTO SODA SPRINGS PLANT WATER OOAI.ITY MATAt FEB* 1985 

SORTED ROTATED FACTOR LOADINGS (PATTERN) 

TDS 
NAK 
CL 
MN 
CD 
S04 
C 
FE 
HC03 
NOX 
CAMG 

6 
34 
27 
20 
16 
33 
5 

18 
25 
31 
35 

FACTOR 
1_ 

/̂ ~ 

' .957 \ 
.956 . 
.951 j•* 
.896 . 

1 .890 ; 
.882 J 
.880' 

0.000 
0.000 

.565 
0.000 

FACTOR 
2 

FACTOR 
3 

FACTOR 
4 

FACTOR 
5 

0 • 000 0.000 0.000 0.000 
0.000 0.000 0.000 0,000 
0.000 0.000 0.000 0.000 
0.000 0.000 0 .000 0.000 
0.000 0.000 0.000 0.000 
0.000 0.000 .251 0.000 
0.000 0.000 0.000 0.000 
/7f)75  ̂ 0.000 0.000 0 .000 
;. 858/V - .269 0.000 0.000 
-. 643 0.000 / 0.000 0.000 
0.000 V878) 0.000 M A 

0.000 
n  A A A  



EACH CHI-SQUARF.'"HAS BEEN DIVIDED BY ITS DEGREES OF FREEDOM. 

) CASE CHJCSG/DF OHISO/DF CHI GQ/WF FACTOR FACTOR 

LABEL NO. 16 5 1 1 1 O 
d. 

RU1 1 .298 .068 , 4 03 -.261 -.131 

) PW2 o 
dm .555 .088 .768 -.337 -.271 

PU3 3 .225 .333 .1/6 -.437 -.778 

TU2 4 .426 .396 .439 -. 525 - . 851 

) TU3 5 1 .230 1.371 1 .165 .038 2.608 

TU4 6 1 .351 1 .431 1 .315 .018 2.662 

TU5 7 1. 152 .594 1 . 406 1 .084 -. 557 

) TW6 8 1 .771 .760 2.231 1 .071 -.115 

TW7 9 .332 .302 .316 -.095 1 .076 

TW8 10 1.1 23 .905 1 .272 .120 2.098 

) TU9 11 .644 .670 .632 .010 1 .759 

TU10 12 .674 .218 .881 -.242 -.368 

T U11 13 .802 .098 1 .122 -. 065 - . 255 

) TU12 14 2.581 5 .790 1.122 .894 .037 

TU13 15 .379 .167 .475 -.577 -.447 

TU1 4 16 .430 .487 ,401 -.718 -1.005 

TW15 17 .509 .192 . 653 -.650 -.481 

Till 6 18 2.477 4.282 1.656 -.931 .352 

TU17 19 2.042 .083 2.933 .308 .136 

) TU18 20 ,402 .499 .358 -.160 1 .529 

TU19 21 .406 .316 .447 -.256 -1 .023 

TU20 22 .818 .176 1.109 -.367 -.594 

) TW21 23 .459 .596 .397 -.110 1.703 

TW22 24 1.526 . 69t 1 .906 .856 -.300 

TW23 25 .902 .326 1 .164 .167 1.177 

) TU24 26 3.000 7.647 .888 .495 -.363 ) 
TW25 27 1 .544 .406 2.061 -.157 . 067 

TW26 28 1.325 .148 1.860 .437 -.462 

) TU27 29 1 . 143 .296 1 .528 , 073 -.997 ) 
TU28 30 ,768 .241 1.008 -.315 -.163 

TU29 31 .801 .423 .973 -.516 -.801 

i TU30 32 .937 . 163 1.288 .326 -.694 i 
TW31 33 .345 .416 .31 4 -.632 -.738 

TU32 34 1.170 1.331 1 .098 -.762 -1.039 

J TU33 35 .944 1.323 .772 -.717 -. 527 

TUI34 36 .610 .085 .848 -.311 -.028 

TU35 37 .803 .551 .917 .003 1 .633 

> TW36 38 .829 1.193 .663 -.393 — • 426 

TW37 39 2. 1 47 2. 709 1 .892 . 121 -. 329 

TW38 40 1 . 126 .400 1.456 -.368 -.992 

> TU39 41 1 .295 .916 1 .46/ -.196 -.349 

TU40 42 3.001 /. 976 .73? 6.172 -.652 

HOOPER 43 .680 .347 .831 - . 205 1 .206 

J DOCK 44 . 450 .104 .470 -.281 1 .300 

LEUIS 45 .399 .283 .452 - . 303 - . 657 

EFFLUENT 46 .598 . 150 .80? -.331 -.508 

J SUG 47 .319 .212 .367 -.301 - .795 

FACTOR 
3 

-.156 
- . 049 
-.642 
- . 670 
.006 

- .019 
-.075 
.009 

-. 388 
101 

-.377 
-. 683 
.337 

• .311 
-.02/ 
-.601 
.227 

-.701 
- . 027 
- . 1 / 1  
-. 2H6 
-.105 
-.007 
1 . 2 1 1  
.291 

6.107 
1 .302 
-.006 
-.110 
-.818 
- . 831 
-.265 
- . 230 

.010 
. 113 
.139 
, 030 

- . 1 0 1  
-.151 
-.592 
. 808 

-1.033 
- . 302 
-.320 
- , 610 
.368 

-.170 

FACTOR 
1 

.086 
- . 2 0 1  
-.611 
- . 696 
-.083 
- . 080 
.676 
1 . 271 
- . 112 
-.271 
-.339 
-.610 
-.017 
-.735 
- .170 
- . 727 
-.101 
3,908 
. 235 

-  . 2 /1 
-.574 
-.301 
-.219 
1 .028 
-.107 
-.346 
-.510 
-.161 
.230 

-.603 
- . 680 
- . 2 6 0  
-.599 
-.566 
—. 651 
- . 1 0 6  
-.288 
2.326 
3.638 
-.536 
1 . 863 
-.157 
-. 256 
-.251 
-.027 
-.165 

.  101  

FACTOR 
5 

-.238 
- . 158 
-.287 
-.179 
-.219 
-.200 

- 1 . 0 1 0  
-1.008 
-.014 
.105 
-.020 
- . 093 
-.09? 
5,243 
-.279 
-.136 
- . 2 1 8  
2. 157 
-.493 
- . 155 
- . 239 
-.372 
-.141 
-.326 
-.327 
-.661 

. 2 1 2  
-.345 
- . 0 0 1  
- . 2 2 1  
-.207 
-.300 
.850 

2 ,101 
2 . 2 8 6  
- .354 
.013 

-.456 
. 029 
-.494 
-.074 
.289 

-.291 
-.293 
-.450 
-.173 
-.546 



ABSOLUTE VALUES OK CORRELATIONS IN SORTED AND SHADED FORM 

6 TDS 

34 NAK 

>7 CL 

20 MN 

14 CD 

33 S04 

5 C 

18 FE 

23 HC03 

31 NOX 

33 CAMG 

X 
0 
* 

XX 
00 
** 

XXX 
000 
*** 

xxxx 
0000 
*** 

xxxxx 
00000 

** * 

xxxxxx 
OOOONO 
*** * 

xxxxxxx 
OOONNOO 
** * 

. .  . x  
0 
* 

XX 
NO 
* 

xxxx+xxxxx 
NN 0 NO 

* 

., -.x 
0 
* 

+ 3 PH ... -X.XX 

r  



+ 24 V 
+ 
+ 

• » • * • . X 
0 
* 

HE MATRI^ENTRIE^HAVE BEEN PRINTED ABOVE IN SHAPED FORM 
CCORDING TO THE FOLLOWING SCHEME 

X 
N 

LESS THAN OR EQUAL TO 

.121 TO AND INCLUDING 

,243 TO AND INCLUDING 

.364 TO AND INCLUDING 

.405 TO AND INCLUDING 

.607 TO AND INCLUDING 

.728 TO AND INCLUDING 

GREATER THAN 

.121 

.243 

.364 

.485 

.607 

.728 

.849 

.849 
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FACTOR SCORE COVARIANCE (COMPUTED FROM FACTOR 
STRUCTURE AND FACTOR SCORE COEFFICIENTS) 

THE DIAGONAL OF THE MATRIX BELOW CONTAINS THE SQUARED 
MULTIPLE CORRELATIONS OF EACH FACTOR WITH THE VARIABLES. 



I n k . .  »  o i x  

FACTOR 
FACTOR 
FACTOR 

1PAGF 21 BMDP4M FACTOR ANALYSIS FOR MONSANfO 

3 .000 - .000 1.000 

4 .000 -.000 .000 1.000 

5 .000 -.000 .000 - . 000 X .000 

FACTOR SCORES 

> 

> 

J 

) 

) 

J 

> 

) 

J 

X-AXJCS IS FACTOR 1> Y-AXIS IS FACTOR 2 

, i ?-< 

X-AXIS IS FACTOR If Y-AXIS IS FACTOR 3 

* 
** 

* 
** 
* 

* «** 
n *% 
* tt 
**** 

tt t* 

tt 
t 

, , ... 2 

OVERLAP IS INDICATED BY A DOLLAR SION. SCALE IS FROM -3 TO 43. 

FACTOR SCORES GREATER THAN 3 ARE PLOTTED AS 3. 
FACTOR SCORES LESS THAN -3 ARE Pl.OTTED AS -3. 

t t t t 
t t 
t * t* tt 
t tt* * * 
****** * 
* 

t t tttt 
* * 

«-rw 4 on* 



* 
* 

t 

* 
$ * * 
t * 

**** * * 
** •* 

$  * *  
* 

$*** * * 
* * 
* 

* 

** ** 
t * 

*#* * 

OVERLAP IS INDICATED BY A DOLLAR SIGN. SCALE IS FROM -3 10 +.1 
FACTOR SCORES OREATER THAN 3 ARE PLOTTED AS 3. 
FACTOR SCORES LESS THAN -3 ARE PLOTTED AS -3. 

CPU TIME USED 2.850 SECONDS 

1PABE 23 BMDP4M 

BMDP4M - FACTOR ANALYSIS 
EXECUTED ON 85/04/11.AT 14.28.43. 

PROGRAM CONTROL INFORMATION 

NO MORE CONTROL LANGUAGE. 

PROGRAM TERMINATED 
14.28.13.NEWFAC»P2FCM170000?T5« 
16.28.13.* 



BEST UN*(LOCAL) 

) 

) 

) 

> 

) 

) 

) 

) 

) 

J 

i 

> 

) 

J 

) 

•  * . U  »  i W  »  O l V i i W I I  w » »  -  U I » v » A  

16.28.15. BEST ST---EKS1 
16.28.16.MAPFOFF. 
16.23.16.GETFTAPE7-NEUBUET. 
16.?8.20.FETFBMDP/UN*F,KSAPP. 
16.28.21.CALL.8MDP(PROG^BHDP4M> 
16.28 .22. ATTACH F BMDP82/UN--EKSAPP . 
16.28.22.CALL» BMDP82F BMDP4M. 
16.28.23.REUINDFBMDP4M. 
16.28.23.SKXPFF BMBP82F16. 
16.28.2?.COPYBF > BMDP82F BMDP4M. 
16.28.30. COPY COMPLETE. 
16.23.30.REUINDFBMIIP4M. 
16.23.30.RETURNFBM0P82. 
16.28.30.* 
16.28.30 . BHDP4H? D*TAPF.7 FL=NEUOUTF20000. 
16.28.33.4FCL LVL-564 VER-83265 
16.28.33./PRG USED/BMDP82M 
16.28.13. STOP - END BMBP. 
16.28.43. 137100 MAXIMUM EXECUTION Fl.. 
16.28.43. 2.881 CP SECONDS EXECUTION TIME. 
16.28.43. REPRIEVED NORMAL TERMINATION. 
16.28.43. JOB REPRIEVED. 
16.28.44. RPV - PREVIOUS ERROR CONDITIONS RESET. 
16.28.41.EXITFU. 
16.28.44.C0STF LO=F. 
16.28.44. 
16.28.44. RUN PATF. 
16.28.44. UNITS 
16.28.44. CPU SF.CS 
16.28.44. CMP UNITS 

85/04/11. 
NUMBER 
2.924 
3.385 
276 

16630 

RUT SECS 
CCU3 

90.666 
31.699 
13.492 
31.282 
167.144 

16.28.44. DISK REGS 
16.28.44. DISK SECT 
16.28.44. JOB PROCESSING CCUS 
16.28.44. 
16.28.44. AVERAGE CM USEP (DECIMAL) 
16.28.44. AVERAGE CM USED (OCTAL) 
16.28.44. MAX FIELD LENGTH USED (OCTAL) 
16.28.44. ITEMS CHARGED SEPARATELY 
16.28.44.DAYFILEFNEUOUT. 
EOT ENCOUNTERED• 
OCATLIST 
CATALOG OF YGAI06 FM/BCSOOO 

FILF. NAME(S) 

32.361 
PERCENT 
54.244 
18.965 
8.072 
18.715 

14433 
34141 
1X7100 

B3/04/11. 16.41.31 

INDIRECT ACCESS FILE(S) 

CLUSTAN 
CLUST2 
CLUST3 

CLUST 4 
CLUST5 
CLUST6 

FACTAN 
FACTAN2 
FACTAN3 

FACTAN4 
LABEL 
MONBUET 

NEWBOET 
NEUB0E1 
NKUBDE2 

NEUB0F.3 
NEUB0F.4 

NEUFAC 
NEHOUT 



J 

) 

) 

) 

) 

) 

) 

i 

) 

THIS VERSION OK BMDP HAS BEEN CONVERTED FOR USE ON 
CDC 6000 AND CYBER SERIES COMPUTERS BY 
BMDP PROJECT t VOGELBACK COMPUTING CENTER 
NORTHWESTERN UNIVERSITY 
212? SHERIDAN ROAD 
EVANSTONF ILLINOIS 60201 
(312) 492-3681 

RELEASED AUGUS1 19B3 FOR FTN4 COMPILERS 

EXECUTE0 ON 815/04/16.AT 10.13.33. 

PROGRAM CONTROL INFORMATION 

U CI"T 
P., 

gxirv-y*' . 

/PROBLEM TITLED 

/INPUT 

'P2M CLUSTER AHALYSIS FOR M0HSAN1U SODA SPRINGS PLANT 
WATER QUALITY DATA» FEBF 1903'. 

pORMAT- '<7X »2A4////2(7X»F8.0/)17X» FH.0/////7X r  F8.0//////-J (SX rA2 »18.0/>» 
2 ( 5 X » A2»F 8 . 0 / / ) / 5X>A2»F 8 . 0 / / » 5 : < » A2>F 8 . 0/2(3X J A2»E 8 . 0 / / ) r  

/ / 7 X F F 8 . 0 / / / / 4 ( S X » A2» F B . 0 / > / / > ' .  

CASES-50. 

'VARIABLES NAMES-1D1»ID21PH »EH »C T TDS RL.L »CA» L 2»MO T L3 R NAT 1.4 FK R LT) »CD»1.1 4 RFL > LI .51MN T 
L6»SE»L7»VFHC03>L8»CL»L9»FIL10»N0XFL11»S04-
NAKFCAMG. 

BLANKS-MISSING. 
LABF.L = ID1»ID2. 
USE=CL»HC03fCAMG,F»V. 
ADD=2. 

/TRANSFORM IF(LI ER CHAR( 
IF(1.2 EQ CHAR( 
IF(L3 EO CHAR( 
IF(L4 EQ CHAR( 
IF(L5 EQ CHAR( 
IF(L6 EQ CHAR( 
IF(L7 EQ CHAR( 
IF(1.8 EQ CHAR( 
IF(l-9 EQ CHAR ( 
IF (1.10 . E'J CHAR( 
IF(1.11 EQ CHAR( 
IF (L. 14 EQ CHAR ( 
IF(LIS EQ CHAR( 

1PAGE 2 BMDP2M 

<) ) 
<) > 
<) ) 
<) ) 
<) ) 
<)) 
<)) 

THEN CA-CA/2• 
THEN MG-MG/2. 
THEN NA= NA/2. 
THEN K=K/2. 
THEN CD-CD/2. 

3E-8E/2. THEN 
THEN V-V/2. 

<)) THEN CL=CL/2. 
<)) THEN F-:F/2. 

THEN N0X-N0X/2. 
THEN S04-SU4/2. 

<)) 
<) ) 
<) ) 
<) ) 

THEN FE-FE/2. 
THEN MN-MN/2. 

NAK=NA+K. 
CAMG=CA/MG. 

/PROCEDURE L1NK-CENTR0ID. 
SUMOFSQ. 

/PRINT DATA. 
n teTAurre 



NUMBER OK VARIABLE;! ADDED 8Y TRANS!-IIKHA r I UNO 
TOTAL NUMBER OF VARIABLES • 
NUMBER OF CASES TO READ IN 
CASE LABELING VARIABLES 
MISSING VALUES CHECKED BEFORE OR AFTER TRANS 
BLANKS ARE 
INPUT UNIT NUMBER 
REWIND INPUT UNIT PRIOR TO READING. . DATA. 
NUMBER OF WORDS OF DYNAMIC STORAGE 
NUMBER OF CASES DESCRIBED BY INPUT FORMA! . 

35 
50 

1D1 
NEITHER 
MISSING 

7 
YES 

19998 
1 

ID2 

***** TRAN PARAGRAPH IS USED **«*» 

24 V 

) 

) 

) 

.) 

) 

J 

> 

) 

J 

) 

VARIABLES TO BE USED 
27 CL 25 HC03 35 CAMG 29 F 

0(7X»2A4////2<7X»F8.0/)»7X»F8.0/////7X»F8.0//////X(5X»A2»F8.0/)» 7 (5X , A2 > F8 .(>//) / 
5X»A2»K8.0//»5X»A2»F8.0/2(5X>A2»F8.0//)> //7X > FH.0////4(3X»A2/ f- 8.0/ // . 

««,,«. ru«t «»« «»«. >"• 

O I N P U T  V A R I A B L E S  
VARIABLE RECORD COLUMNS FIELD TYPE 

INDEX NAME NO. BEGIN END WIDTH INDEX NAME 

1 tDl 18 11 4 A 18 FE 
2 ID2 1 12 15 4 A 19 LIS 
3 PH 5 8 15 8 F 20 MN 
4 F.H 6 8 15 8 F 21 L6 
5 C 7 » 15 8 F 22 SE 
6 TDS 12 8 15 8 F 23 -/ 
7 LI 18 6 7 2 A 24 V 
a CA 18 8 15 8 F 25 H003 
9 L2 19 6 7 2 A '•*> L8 

10 MG 19 P ^ I I 78 L? 
11 L3 20 6 7 2 A 28 L? 
12 NA 20 B 15 8 F 
13 L4 21 6 7 2 A 50 L10 
14 K 21 8 15 8 F 51 «». 
15 L5 23 6 7 2 A 5<- 1 11 
16 CD 23 8 15 8 F 53 S04 
17 L14 26 6 2 2 A 

1PAGE 4 BMDP2M P2M CLUSTER ANALYSIS FOR MONSANTO SODA SPRINGS PLANT 

OBASED ON INPUT FORMAT SUPPLIED 45 RECORDS READ PER CASE. 
0*** WARNING 3 EXTRA RECORDS AT END OF EACH CASE ttt 

NUMBER OF CASES READ 50 

PRINT DISTANCE MATRIX . TEG , 
TYPE OF TREE PR VERTICAL 
CALCULAYING PROCEDURE SUK-SUR 

CORD COLUMNS FIELD TYP 

MO. BEGIN END WIDTH 

26 8 15 8 c 

28 6 7 2 A 

28 8 15 8 r 

29 & 7 7 A 
29 8 15 8 r 

31 6 7 2 A 
31 8 15 8 r 

35 8 15 8 F 
39 6 7 2 A 
39 8 15 8 F 
40 6 7 2 A 

40 8 15 8 F 

41 6 7 A 
41 8 15 8 F 

42 6 7 2 A 
42 8 15 8 F 

WATER MJALITY DATAf FEB. 1905 



5 TU3 - ,335 

6 TU4 -.335 

7 TU5 -.335 

8 TU6 -.335 

9 TU7 - , 335 

10 TU8 -.335 

11 TU9 -.335 

12 TU10 -.335 

13 TU11 -.335 

14 TW12 5.474 

15 TWJ3 — »3 3 \j 

16 TW14 -.335 

17 TM15 - .335 

18 TU16 t . 601 
19 TU17 - i 335 

20 TU18 -.335 

21 TU19 -.335 

22 TU20 -.335 

23 TU21 -.335 

24 TW22 .070 

25 TU23 - . 335 

26 TU24 -.335 

27 TU25 -.335 

28 TU26 -.335 
29 TW27 -.335 

30 TW28 -.335 

31 TU29 -.335 

32 TU30 - .335 

33 TW31 .881 

34 TW32 2.232 
35 TW33 • 2.142 

36 TW34 -.335 

37 TW35 - .335 

38 TU36 -.335 

39 TU37 .791 
40 TU38 -.335 
41 TM39 -.335 

42 TM40 .881 
43 HOOPER -.335 

44 DOCK -.335 
45 l.EUIS -. 335 
46 EFFLUENT -.335 

47 SUG — . 33.1 

48 CALF -.335 
49 KORMAN - . 335 

50 SW SPRIN -.335 
1PAGE 6 BMDP2M P2M CLUST 

1.40V -.428 -.542 
1,620 -.446 -.542 
-.644 .718 1.524 
-.313 .718 1.88V 
1.488 -.371 ".347 
3.128 -.509 -.556 
1,74V -.446 -.33V 
.427 .013 -,40V 
-.2VV .013 -.365 
-.323 1.131 -.563 
-.334 -.543 
-.410 -.555 -.551 

- .786 - . 537 - . 403 

-.002 .059 .786 

-.534 1.131 ,536 

1.654 -.486 -.556 

-.592 -.205 -.374 

-.789 -.239 -.146 

1.846 -.486 -.567 

-.881 . 730 1.524 

.330 - . 1 25 -.356 

-1.653 .701 .187 

-.170 .059 - . 556 

-.565 .426 - .480 

-.836 -.228 - . 1 46 

.709 -.446 -.573 

.103 -.503 -.546 

-.378 .483 .015 

-.513 -.497 -. 553 

-1.223 -.474 -.573 
-.363 -.469 -.570 

-.363 -.234 -.535 

2.199 -.417 -.547 

-.729 -.021 1.455 

-.265 .626 4.823 

-.349 -.428 -.558 

-1.087 - . 1 02 . 583 

-1.350 6.164 1.455 

.872 - . 555 -.511 

.956 -.532 -.504 

-.378 -.377 -.523 

-.299 -.170 -.435 

-.715 -.279 . 694 

-.697 -.234 .925 

-.657 - . 153 1 .264 

.941 - . 411 -.334 

ANALYSIS FOR MONSANTO to
 

w
 

3>
 

* 

24 25 
V HC03 CI. 

2.000 -.335 1.637 

27 

-.466 

•. i/ «  J , W.i u 

-.176 1 .000 
-.144 1 ,000 
-.142 1.000 
-. 185 1 .000 
-.199 1.000 
-.171 1 .000 
. 167 1.000 
-.102 1 .000 
-.099 1 .000 
-.099 1.000 
-.099 1 .000 
-.0/9 1.000 
- . 143 1 .000 
-.191 1.000 

-.189 1.000 

- . 141 1.000 
-.135 1.000 
-.197 1 .000 

-.124 1.000 
-.159 1.000 
6,926 1.000 
-.196 1.000 
-.177 1 .000 
-.100 1 .000 

-.122 1.000 
-.120 1 .000 
-.137 1 .000 
- .078 1 .000 
-.183 1.000 
-.077 1.000 

-.153 1.000 
-.190 1 .000 
-.147 1.000 
- .098 1 .000 
-.100 1.000 
-.167 1 .000 
-.110 1 .000 
-.166 1 .000 
-.169 1.000 
-.127 1 .000 
-.118 1.000 
-.137 1 .000 

-.138 1.000 
-.142 1 .000 
-.167 1.000 
PLANT WATER UUALI'I Y lift I A, FEBt 1985 

F 
29 35 

CAKG 
-•549 -.182 



) 

) 

) 

) 

j 

> 

16 
17 
18 
1? 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2? 
30 
31 
32 
33 
34 
35 
36 
37 
38 
3? 
40 
41 
42 
43 
44 
45 
46 
47 
48 
4? 

1PABE 

.177 

.220 

.236 

.239 

.243 

.249 

.257 

.277 

.319 

.388 

.434 

.470 

.471 

.534 

.538 

.544 

.572 

.631 

.660 

.791 

.872 
1 .014 
1 .113 
1.205 
1.261 
1.642 
1 .759 
1.977 
2.363 
3.1/2 
5.117 
5.790 
6.692 
7.311 
7 BMDP2M 

25 
50 
48 
13 
49 
3 
43 
6 
22 
8 
2 
47 
31 
32 
24 
21 
37 
41 
30 
28 
35 
1 2  
38 
19 
33 
5 
34 
7 
18 
10 
39 
14 
42 
26 

C M 
0 

A . 

S L 
A 

E B 
E 
L 

AMALG. 
DISTANCE 

2 1 
17 3 

T T 
U U 
2 1 
3 1 

12 2.000 - .335 

43 3.000 -.335 

47 2.000 - .335 

1 3.000 -.335 

38 2.000 -.335 

2 10.000 -.335 

30 4.000 - . 335 

5 6.000 -.335 

21 3.000 -.335 

7 2.000 -.335 

1 13.000 -.335 

41 3.000 -.335 

1 14.000 - . 335 

28 2.000 -.335 

7 3.000 - .200 

1 17.000 -.335 

5 7.000 -.335 

38 5.000 -.335 

12 6.000 - . 335 

1 19.000 -.335 

34 2.000 2.18/ 

5 13.000 - ,.335 

7 8.000 -.284 

7 9 ,000 -.290 

1 20.000 -.274 

1 33.000 - , 298 

18 3.000 1.992 

1 42.000 - .296 

1 45.000 -.144 

1 46.000 -.148 

1 47.000 -.128 

1 48.000 -.011 

1 49.000 .007 

1 50.000 -.000 
2h CLUSTER ANALYSIS FOR 

V 
•5 

4 4 1 1 1 4 3 3 2 

5 0 6 5 7 4 6 6 2 1 2 

• L T T T T T F. T P T T 

1 E U U U U U F U U U U 

I U 3 1 1 1 2  F 3 2 2 2 
I 8 4 3 5 1. 4 9 0 

S U t 
k. -

E 
N 
T 

• 

* • * * * X * * * 

,37 V 
.923 
-.706 
-.259 
-.693 
-.335 
.870 
1.628 
-.739 
-.578 
-.317 
-.833 
-.287 
-.472 
-.679 
-.367 
1.709 
-.777 
.706 
-.378 
- .793 
1.246 
: .740, 
-.717 
-.385 
.258 
-.529 
.049 
.010 
.078 
.071 
.063 
.034 
.000 

- . 056 - : -• I JIOJ. 
-.499 -.450 -.167 

- • 256 .810 -.137 

.032 -.485 -.142 

- . 08 / 1.359 145 

-.-393 -.517 -.114 

- . 486 -.481 -.156 

-.444 -.549 -.182 

-.724 -.222 -.126 

,/18 1.706 -.143 

-. 295 -.510 -.120 

-. 205 .734 -.147 

- .310 
.454 
.722 
-.295 
- . 440 
-.158 
-.347 
- . 216  
-.471 
-.395 
. 172 
.279 
-. 230 
-.295 
-.295 
-.172 
-.180 
-.187 
-.170 
-.143 
-.014 

.000 
MONSANTO SODA SPRINGS PLANT 

-.512 -.120 
-.232 -.157 
1.646 -.136 
-.461 -.121 
-.549 -.183 
• 934 -.146 
-.448 -.158 
-.437 ".125 
-.572 -.130 
-.502 -.172 
1.232 -.143 
1.155 -.148 
-.443 -.123 
-.466 -.142 
-.119 -.134 
-.119 -.143 
-.119 -.143 
-.128 -.144 
-.023 -.143 
-.034 -.142 
-.004 -.141 

,000 .000 
UA1ER QUALITY PATA» FEB» 

-  -  >  \  .  ^  
\  \>  .  • . . .»  •  

.985 

f)r.N 
> 

V {J \ 

,v 
3 2 3 
2 8 3 

4 4 5 3 
3 4 0 0 

3 2 2 
7 6 0 3 

T T T T T H D S T  
U W U U U O O U U  
3 2 3 1 2 0 C 2 
0  6 .  1  0  3 P K 5 8  

v E p 
V R R 

I 
N 

* * * ! * * * * * * * *  

r 
3 4 4 4 4 2 3 3 1 1 3 1 4 2 

8 9 7 8 1 4 8 7 4 5 8 0 9 4 2 6 

T K S 0 T T T T T T T T T 1 •\ T 

U 0 U A U U U U U U U U U U U W 

3 R G 1. 3 2 6 5 3 3 1 8 3 1 4 2 

6 M F 9 2 2 3 6 7 2 0 4 

* * * * * * * * * * * * *  * * * * * * * * * * *  



) 

) 

) 

j 

) 

) 

) 

) 

) 

i 

J 

. 166 I - + -

.177 I I 

.220 X I 
,236 I I 
.23V — + -

.243 

.24V 

.257 

.277 

.31V 

. 38H 
,434 
.470 
.471 
.534 
.538 
.544 
,572 
.651 
,660 
.771 
,872 

1.014 
1.113 
1.205 
1 .261 
1.642 
1.75 V 
1.V77 
2.363 
3.172 
5.117 
5.7V0 
6.6V2 
7.311 

-+— 
I 
-+-
I 

-+-
I 
X 
I 
I 
X 
I 

I 
I 
I 

1 1 

i-
I 

X 

-+-

-+• 
I 

L I 
I 1 
X X 
X I 
X X 
--+•-
X 
I 
X 
X 
I 
I 
I 
I 
X 
I 
I 
X 

X X 
X X 
-X -• 

X 
X 
X 
X 
I 
I 
I 
X 

—+-
-+-
I 
I 
I 

-4 
— 

- 4. -
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ODISTANCES BETWEEN CASES REPRESENTED IN SHADED FORM. 
HEAVY SHADING INDICATES SMALL DISTANCES. 

PLANT WATF.R HUALITY DAXA» FEBr 1VH5 

OCASE CASE 

NO. LABEL 

1 PW1 X 

27 TW25 XX 
13 TU11 XXX 
3 PU3 XXXX 
45 LEWIS XXXXX 
40 TW38 XXXXXX 

v u v ^ V V V  



6 
20 

9 
5 

25 TW23 
43 HOOPER 
44 DOCK 
50 SU SPRIN 
30 TU28 
37 TU35 

TW4 
TW18 

23 TW21 
It TW9 

TW7 
TW3 

1? TW17 
38 TW36 
4? MORMAN 
47 SWG 
48 CALF 
41 TW39 
24 TM22 
8 TW6 
7 TW5 
34 TU32 
35 TW33 
18 TW16 
10 TM8 
3? TU37 
14 TVI12 
42 TW40 
26 TM24 

X X X X X X + X X X X X X X + + + + + + X X  

++++E++++++++X--+ xxx 
+++++++++++++ X — + xxxx 
+ + + + + + + + + + + + + + — + + - - X X X X X  

+ + + + + + + + + + + + + X + + + + + - X X X X X X  
-  - - + I  +  +  X  

+ .  .  . +  +  X X X  +  X X  

+ + X X X E X X X  
+  +  +  +  +  +  X X X X  

+  +  +  X X  +  X X X X X  

+  +  +  X X X X X X X X X X  
+  ' r  +  X X X X X X X X X X X  

+  +  +  +  +  +  X  +  — •  •  *  
~ > — * * . » • • » • • .EX 

_  —  —  —  —  —  +  (  «  i  i  •  i  »  , + X X  

++++ + t++++++++xx++t-+t 
+ + + + + + + + + + + + + - + E E + +  + X X X X  
+ + + + + + + + + + + + + - X X + + +  . +  +  X X X X  

. . + + + + + V X  

.  +  . .  

• » • • • » • »  

> » » » » * » » » <  • 6 • 
• • • 

—  « + + + + + —  

.  .  •  + X  +  +  +  +  X X X  

X 
IX 
+x 

> 

• 

) 

OTHE BISTANCES HAVE BF.F.H REPRESENTED ABOVE IN SHADED 
FORM ACCORDING TO THE FOLLOWING SCHEME 

LESS THAN »864 
.864 TO 1.635 
1.635 TO 2.375 
2.375 TO 3.392 

GREATER THAN 3.392 

X 
+ FROM 

FROM 
FROM 

1PAGF. 

0 

9 BMDP2M 
P2M CLUSTER ASALJSIS FOR MONSANTO SODA SPRINGS PLAN! WATER QUALITY DATA, FEB, 198= 

INITIAL DISTANCES BETWEEN CASES 

CASE 
NUMBER 

1 2 3 4 

1 0.00 .32 .41 .56 

2 .32 0.00 .09 .23 
"7 . a 1 . no O.OO .16 

5 

1 .79 
1.74 
1.75 

2.00 
1 .95 
1 .96 

2 . 0 1  
2.25 
2.32 

8 

2.34 
2.57 
2.63 

1 .05 
1 .81  
1 .83 

10 

3. 48 
3.46 
3.47 

1 1 

2.  12  
2.08 
2.09 

12 13 14 15 

74 .23 3.92 .60 

80 .30 5.98 .28 

85 .36 5.99 .20 
" * " 



) 

;> 

) 

) 

) 

) 

18 
1? 
20 
21  
22 
23 
24 
25 
26 
27 
28 
2? 
30 
31 
32 
33 
34 
35 
36 
37 
38 
3? 
40 
41 
42 
43 
44 
45 
46 
47 
48 
4? 
50 

1PAGE 

2.26 
1.43 
2.04 
.37 
.58 
2.23 
2 . 1 1  

. 6 6  
7.23 
.27 
.50 
.62 
1.15 
.70 
.58 
1.36 
2.78 
2.54 
.33 
2.55 
1.84 
5.31 
.51 

1 .21  
6.59 
1.33 
1.39 
.45 
.22  

1.15 
1.34 
1.65 
1.32 

10 BH0P2M 

CASE 
NUMBER 

3 
4 
5 
6 
7 
8 

16 

.63 

.31 

.23 
. 1 6  

1 .83 
2.03 
2.45 
2.75 

2.36 
1 .74 
1 .99 
.30 
.58 

2.18 
2.34 
.67 
7.27 
.38 
.74 
. 6 2  

1 .05 
.49 
.90 

1  . 2 6  
2.73 
2.49 
.09 
2.52 
1 .99 
5. 49 

.18 

.32 

.90 

.23 

.30 

.13 
. 1 1  

1 .23 
1.45 
1 .77 
1.28 
P2M 

1 
6. 
1 
1, 

2.39 
1.82 
2 . 0 0  
.32 
.59 
2.19 
2.40 
.72 
7.27 
.44 
.80 
.63 
1.05 
.47 
.98 
1 .24 
2.72 
2.48 

. 1 2  
2.54 
2.03 
5.54 
.10 
1.35 
6.98 
1.23 
1.31 

.06 

.19 
1 .26 
1 .48 
1.81 
1.29 

CLUSTER 

2.44 
1 .97 
1 .93 
.46 
.71 

2 . 1 2  
2.52 
.73 
7.32 
• 55 
.96 
.75 
.98 
.38 
1.13 
1.24 
2.74 
2.48 
.27 
2.47 
2.12 
5.61 
.10 
1 .46 
7.13 
1.15 
1.23 
. 15 
.34 
1.35 
1 .57 
1.90 
1.24 

ANALYSIS 

2.7H 
2.71 
.25 
2.02 
2.24 
.44 
3.32 
1.14 
7.85 
1.65 
2.15 
2. 2 V 
.70 
1.31 
2.08 
2.28 
3.68 
3.05 
1.78 
.79 
2.95 
5.83 
1 .76 
2.76 
7.52 
.55 
.47 
1.79 
1.73 
2.46 
2.57 
2.76 
.51 

EUR MONSANTO 

2.V0 
2 .88  
.06 
2.23 
2.45 
.23 

7,. 47 
1.34 
7.94 
1.86 
2.35 
2.50 
.91 
1.52 
2.77 
2.46 
.83 
.17 
.99 
.58 
. 1 1  
.90 
97 
.95 
.61 
.76 
.67 
.00 
.94 
.65 
.75 
.92 
.71 
SODA 

3, 
3. 
1 

3, 
5 
1 

2.2/ 
1.08 
3.33 
2.11 
1 .93 
3.47 
.47 
2.28 
7.27 
2.23 
2.03 
1.93 
2.75 
2.52 
1.55 
2 .70 
3.57 
3.47 
2.29 
3.70 
.75 
3.51 
2.40 
1.32 
5.62 
2.34 
2. 87 
2.34 
2.18 
1.30 
1. 13 
.91 
2.69 
SPRINOS 

2 . 38 
1 .42 
3.48 
2.44 
2.27 
3.61 

. 6 6  
2 .54 
7.36 
2 ,56  
2.39 
2.2 7 
2.98 
2 .79 
1.89 
2 , '79 
3.82 
3.69 
2.61 
3.82 
<88 

3,15 
2.71 
1.65 
5.66 
3.05 
3.07 
2.65 
2.50 
1.57 
1. 37 
1.08 
2.89 
PLANT 

2 .82 

2.74 
.20 

2.09 
2. 32 
.38 
3.36 
1.20 
7.88 
1.71 
2.20 
2.36 
.79 
1.39 
2.13 
2.35 
3.74 
3.10 
1 .86  
.71 
3.01 
5.85 
1.84 
2.82 
7.50 
.64 
.56 
1.87 
1.80 
2.53 
2.64 
2.82 
.59 

WATER 

3.96 
4.16 
1.47 
3.74 
3.95 
1 . 2 8  
4.70 
2.83 
8.70 
3.35 
3.81 
4.00 
2. 42 
3.03 
3.69 
3.84 
5.05 
4.28 
3.50 
.93 
4.38 
6.56 
3. 48 
4.39 
8 . 3 7  
2 . 2 6  
2.1.7 
3. SI 
3.45 
4.05 
4.11 
4.22 
2.20 

QUALITY 

2.9/ 
2.98 

. 1 1  
2.36 
2.58 

. 1 1  
3.57 
1.47 
7.99 
1.98 
2.47 
2.62 
1.04 
1.65 
2.39 
2.57 
3.93 
3.26 
2.12 
.45 
3.21 
5.94 
2 .  10  
3.07 
7.66 

. 8 8  

.80 
2.13 
2 .07  
2.76 
2.86 
3.02 
.83 

DATAt FEB» 

INITIAL DISTANCES BETWEEN CASES (CONTIHUED) 

17 

.58 

.27 
.'21 
. 1 1  

1 .70 
1 .91 
2.40 
2.69 

18 

2.26 
2.36 
2.39 
2.44 
2.78 
2.90 
2. 27 
2.38 
»» n»» 

19 

1 .43 
1 .74 
1 . 8 2  
1.97 
'2.71 
2.88  
1.08 
1.42 

20 

2.04 
1 .99 
2 . 0 0  
1.93 
.25 
, 06  

3.33 
3.48 

•>o 

.37 

.30 

.32 

.46 
2.02 
2.23 
2.11 
2.44 
r>. <w 

22 

.58 

.58 

.59 

.71 
2.24 
2. 45 
1.93 
2.27 
2.39 

23 

2.23 
2.18 
2.19 
2 . 1 2  
.44 
.23 
3.47 
3.61 
.38 

24 

2 . 1 1  
2.34 
2.40 
2.52 
3.32 
3.47 
,47 
. 66  

3.36 

25 

. 6 6  

.67 

. 72 

.73 
1 ,14 
1.34 
2.28 
2.54 
1 . 2 0  

26 

7.23 
7.2 7 
7.27 
7. 32 
7.85 
7.94 
7.27 
7. 36 
7.88 

, .*. i*< /t 
1.75 
1.33 
1 .04 
1.27 
1.51 
2.48 

. 18  
7.45 
.62 

1.08  
1.31 
.56 
.63 

1.02  
1.63 
3.10 
2.65 
,84 

1.83 
2. IV 
5.43 
.91 
1.81 
6. 78 
.73 
.77 
.90 
.75 

1 . 6 1  
1 .76 
2 .00  
.67 

1985 

27 

.27 

.38 

.44 

. 55 
1.65 
1. 86 
2.23 
2 .56 
1.71 

/ < St U * . -• -t 
1.59 5.92 2.00 
2.02 6. 35 1 .99 

.41 5.97 .46 

.69 6.00 .67 
2.20 6.41 2.18 

2.32 5.83 7.51 

.68 5.98 .81 
7.23 9. 25 7.29 

.17 5.91 .63 

.50 5.86 1.00 

.72 6.00 .71 
1.11 6.11 1.05 
.66 6.05 .44 
.75 5.87 1 .17 
1.34 4.88 1. .23 

2.77 3.73 2. 72 
2.52 3. 70 2.48 
. 26 5.97 .32 

2.54 6.52 2.54 
2.07 6.27 2.0? 
5.54 7.16 5.60 

.44 6,02 .12 
1.40 6.10 1.42 
6.67 7.18 7.17 

1.30 6.17 1.21 
1. 37 6.18 1,29 
.40 6.00 .17 

.23 5.95 .39 
1.36 6.12 1 .31 
1.56 6.16 1 .54 

1 .87 6.23 1.87 
1. 33 6.15 1 .30 

28 

.50 

.74 
.80 
.96 
2.15 
2 .  3 t .  

2.03 
2 .39 
2 . 2 0  

29 

.62 

.62 

.63 

. 75 
2.29 
2.50 
1.93 
2.2 7 
2.36 

30 

1 .15 
1. 05 
1.05 
.98 
.70 
.91 
2.75 
2 .98  
.79 



) 

) 

24 2.52 2.48 

25 .88 .76 

26 7.28 7.27 

27 .67 .62 

28 1.00 1.01 

2? .67 .72 
30 1.12 1 .00 

31 .52 .40 

32 1.18 1.14 

33 1 .22 1.24 
34 2.70 2.74 
35 2.48 2.48 

36 .33 .33 

37 2.61 2.49 
38 2.10 2.05 

3? 5.62 5.55 

40 .14 .15 

41 1.40 1.41 

42 7.18 7.16 

43 1.28 1.16 
44 1.37 1 .25 
45 .18 .20 

46 .42 .37 
47 1.31 1.28 
48 1.54 1 .50 

4? 1.88 1.83 
50 1.38 1.25 

1PAGF. 11 BMDP2M P2M 

2.03 1.1? 3.32 2.1/ A.™ '?tA2 ,57 1. OA 1.1? -54 
2.28 1.7V 1.3? .?3 1.4 1.57 - • • ?>?2 7,14 /, 
7.56 7.23 7. ?7 7.23 7.18 fe.06 7.-3 'J* ^ >54 >84 U02 
2.36 1.57 l.?0 .33 .80 -0? -33 J/ ^ o><)() ^ 
2.41 1.24 2.40 .64 .78 -.>8 2.0 84 ?? 0.00 1.&2 

- *•£ ^ l! l!? 1! 14 llVl : = 4 7.56 1.02 1.55 1.62 0.00 
- • 52 2.2? -?5 1.34 1.57 1.14 2.91 ,.06 .61 
2.42 2.06 1.55 .78 1.01 1.74 — ^ (86 1<r,r, 

t.10 -- 2.16 .85 2.32 .82 .85 2.o0 1.66 1-00 /.^ ^ ̂  ̂  ̂3 

) 1 ->•> 1.74 1.70 2.31 2.4? 1 **'^4 *•*' %', 0-? 7,70 2.83 2.80 2.64 3.21 
2.01 3.30 3.86 2.67 2.65 4.00 ...26 -. 0- / ̂  ? ̂  ? ̂ 7 2.70 

35 2.1B <.-0 1.5? 3.16 3.20 2.51 2.56 3.3, 3.^ 2. - 35 &9G ,&y ,l09 
> ™ -33 .33 2.3? 3 .74 2.03 .28 . M ^ 2.42 2.89 3.07 1.4? 

3.26 3.32 .35 2.80 3.02 .36 /l 1>9y ltfi2 2.52 

2-18 1M9 i:S J:t? J:S 3:843 s:ii 8.A0 5.53 5.43 5.20 5.70 
2.01 .38 .63 2.20 2.47 
2.V? 1.08 .80 3.17 1.34 

38 2.10 2.05 2.IB l.** .. 43 5,39 8.60 5.53 5.4-5 o.J./V 
> 39 3.42 5.33 ...7 «.« 5.93 5.5.19 *•« J" | „ , ,T, ,53 .89 .*7 «.» 

1.34 1.70 7.17 1.47 1.30 
5.51 6.86 ? < 08 6.65 6.23 

^ ;:X }:2 :3 1:1* l:«o .28 

•43 1 • ?2 2.01 .38 .63 2.20 2.47 .— —— ^ ̂  t 3Q ./8 ., 

41 1.40 1.41 2.23 1.35 2.9? 1.08 . ; • <; ()(J fi>A5 A,23 A.77 7,32 
J 7.1R 7.16 6.33 5.32 7.67 6.78 6.7.. 7.7; ..ox /4 J#78 <2, 

4. ,o, —< *58 2.46 .70 1.59 1.81 ^.89 3.04 ./* /.o. ^ ^ ^ u0? 
^ 45 .18 .20 2.41 1.85 2.04 .31 • • 2\7 •> 27 ,64 7.25 .30 .66 .61 1.05 

46 .42 .37 2.32 1.64 1.98 .30 .o7 2.17 2 { ̂  lj38 .85 , 9, 
. 47 1.31 1.28 2.09 1.43 2.69 1.08 .. •« • 7 , 2 3  1.60 1<56 1«08 2.07 

1 48 1.54 1 .50 2.08 1.43 2.79 .50 1.08 2.96 1.22 1.6, ^ ̂  ̂  ̂  2 4? 1.88 1.83 2.11 1.48 2.96 1.64 1.42 . . ^ ̂  ^ ? ̂  12;, x</z ltH0 .34 

-> 1PA6F.° 11 BKDP2M FOR H0H8AN TO * 80DA 8FR.H08 PLAMT MATER QUALITY DATA. FEB, 1?85 

INITIAL DISTANCES BETWEEN CASES (CONTINUED) 

CASE ^ 

NUMBER 31 32 33 34 35 36 37 38 39 40 41 42 43 

0 

1 .70 .58 1.36 2.78 2.54 .33 2.oo 1.84 1(?;! 1.30 .13 

. •» .49 .90 1.26 2.73 2.49 .09 2.52 1.99 o.47 JJ J j ̂  1>31 ,06 

J i .47 ,98 1.24 2.72 2.48 .12 2.o4 2.05 o..j4 .10 t ̂ rJ ^.,3 (J5 4 .38 1.13 1.24 2.74 '2.48 .27 2.47 2.1. 0.6I ^.10 1 ^ ? ^ ^ 47 j „ 
a 5 1.31 2.08 2.28 3.A8 3.0 J zf *zn i' 11 ^ 90 1.97 7.9*3 7.61 .76 .6/ *.00 
> I 1 52 2.27 2.46 3.83 3.17 1.99 .58 5.1 ..90 1.97 « 2>f)7 2>34 

7 2 52 1.55 2.70 3.57 3.47 2.29 3.70 .7, 3...1 -40 ^ ()i. ^ 2>Ar, 
B 2.79 1.89 2.99 3.82 3.69 2.61 3.82 .88 -l.j 2.71 2 ̂  7>5o ^ ^ 
9 1.39 2.13 2.35 3.74 3.10 1.86 • • • • 4,39 8.37 2.26 2.17 .,..>1 
,S 3-03 5 « 3-B. 5.03 0.3B 3.50 ,M <.<» '-J ; JJ * ̂  .8B .80 3.13 

, u 1.35 2.3? 2.57 3.?! 3.2J 2.12 .05 3.21 o » ,10 ( ^ 

II :S 1:5? M :« .:J5 i:JS l:J5 i:S 
)  i?  i j i /  J :?5  2 :"  ! :«  "^3 3-=< 2-»» 3- ' °  -12 ! •— --



30 .61 1 .55 1 .73 3.21 2.70 

31 0.00 1.23 1.36 2.39 2.52 

32 1 .23 0.00 1 .67 2.93 2.7? 

33 1.3 A 1.67 0.00 1 .53 1.27 

34 2.8? 2.93 1 .53 0.00 .87 

35 2.52 2.72 1.27 ,87 0.00 
) 

36 .54 .90 1 .26 2.72 2.49 

37 2.10 2.7? 2.93 4.28 3.57 

38 2.22 1 .56 2.41 3.34 3.25 
\ 

3? 5.61 4.91 5.50 5.77 5.67 

40 .46 1 .08 1 .23 2.71 2.48 

) 41 1.69 1 ,OHX 1.81 2.84 2.85 
) 

42 7.21 6.06 7.01 7.07 7.12 

43 .77 1.71 1.85 3.32 2.77 

) 44 .86 1.76 1 .91 3.37 2.81 
) 

45 .50 1 .01 1.23 2.71 2.48 

46 .53 .80 1.28 2.75 2.50 

) 47 1.50 1.08 1.77 2.91 2.81 
) 

48 1.70 1 .20 1 .94 3.03 2.92 

4? 1.?? 1.43 2.22 3.22 3.11 

50 .87 1.63 1.91 3.37 2.81 

) 

) 

) 

) 

J 

) 

) 

J 

J 

1 .09 
.54 
.90 

t . 26 
2.72 
2.47 
0 .00  
2.57 
2.03 
5.54 

. 2 0  
1.34 
6.88 
1.28 
1.35 
.15 
.14 
1.23 
1 .50 
1.02 
1 .33 

1. 4V 
2.10 
2.7? 
2 . ?H 
4.28 
3.57 
2.57 
0.00 
3.57 
A. 11 
2.53 
3.4? 
7.84 
1 .33 
1.25 
2.53 
2.51 
3.17 
3.25 
3.3? 
1.28 

2.52 
2 . 2 2  
1. 5A 
2.41 
3.34 
3.25 
2.03 
3.57 
0.00 
3.A4 
2.0? 
.95 
A.33 
2.59 
2.63 
2.04 
1 .94 
.30 
.57 
.24 

2.40 

3.70 
5. a1 
4.94 
5.50 
3.77 
5. A 7 
5.54 
A, 11 
3. A 4 
0 . 0 0  
5. AO 
4.52 
A. 57 
5. A 9 
5.70 
5.56 
5.44 
4 .40 
4. 17 
3 .33 
5.51 

1 .OA 
.46 

1 .00 
1.23 
2.71 
2,48 

. 2 0  
2 • 55 
2. 09 
3.AO 
0 . 0 0  
1 . 1 0  
7.07 
1.23 
1.31 
.07 
.29 
1.31 
1 .54 
1 .87 
1 .31 

2.16 
1.69 
1 .08 
1.81 
2.84 
2.05 
1.34 
3.4? 
.95 
4.52 
1. 40 

0 . 0 0.A.45 

2 . 2 ?  
2.35 
1.34 
1. 2? 
.43 
.54 
.81 
2. 25 

CASE 
NUMBER 

46 47 48 4? 

INITIAL DISTANCES BETWEEN CASES (CONTINUED) 

50 

1 .22 1 .15 1.34 t. A3 1.32 

2 .11 1 .23 1.45 1 .77 1.28 

3 . 19 1.26 1 .18 1.81 1.29 

4 .34 1.35 1 .57 1.90 1 .24 

5 1.7.3 2.46 2.57 2.76 .51 

6 1.94 2.65 2.75 2.92 .71 

7 2.18 1.30 1.13 .91 2.6? 

B 2.50 1 .57 1 .37 1 .08 2.89 

9 1.80 2.53 2.64 2.82 .5? 

10 3.45 4.05 4.11 4.22 2.20 

11 2.07 2.76 2.86 3.02 .83 

12 .75 1.61 1 .76 2.00 .67 

13 .23 1.36 1.56 1.87 1.33 

14 5.95 6.12 6.16 6.23 6.15 

15 .39 1.31 1 .54 1.87 1.30 

16 .42 1 .31 1.54 1 .88 1.38 

17 .37 1.28 1.50 1.83 1.25 

IB 2.32 2.09 2.08 2.11 2.47 

19 1.64 1.43 1.43 1 .48 2.30 
20 1.98 2.69 2.79 2.96 .75 
21 .30 I .08 1 .30 1.64 I .55 
22 .57 .84 1 .08 1 .42 1 .75 
T*  1 . 1 7  9.BA 2.96 3.12 .94 

/«42 
7.21 
A.OA 
7.01 
7.07 
7.12 
A. 88 
7.84 
A. 33 
A. 57 
7.07 
6.45 
0.00 
7.44 
7.45 
7.01 
A. BO 
6. A3 
6.57 
A. 47 
7.2? 

WATER QUALITY DATAt FEBr 1985 

.  2  J  

.77 
1.71 
1.85 
3.32 
2.77 
1 .28 
1.33 
2. 59 
5. A? 
1 .23 
2 . 2 ?  
7.44 
0 . 0 0  

.0?  
1 . 2 6  
1.24 
2 . 0 1  
2. 15 
2.38 
.24 

• 2(1 
.86 

1. 7 A 
1,91 
3.37 
2.81 
1. 35 
1.25 
2.63 
5.70 
1.31 
2.35 
7.45 
.09 

0.00 
1.31 
1 .31 
2.0 7 
2.21  
2 ,42 

. 2 1  

A • V 7 

.50 
1 .01 
1.23 
2.71 
2.40 
.15 
2.58 
2. 04 
5.56 
,07 

1.34 
7.01 
1.26 
1.34 
0 . 0 0  
.24 
1.27 
1.4? 
1.82 
1. 33 



38 1.94 .80 .57 .24 2.48 
39 5.44 4.40 4.17 3 . 83 5.51 
40 .29 1.31 1 .54 1 .87 1 .31 

41 1.29 .43 .54 .81 2.25 
42 6.80 6.63 6.57 6.47 7.29 
43 1.24 2.01 2.15 2.33 .24 
44 1 .31 2.07 2.21 2.42 .21 
45 .24 1.27 1.49 1.82 I .33 
46 0.00 1.21 1.42 1 .74 1 .27 
47 I .2t 0.00 .24 .59 1 .95 
48 1.42 .24 0.00 .35 2.07 
49 1 .74 .59 .35 0 .00 2.27 
50 1.27 1.95 2.07 2.27 0.00 

NUMBER OF INTEGER WORDS OF STORAGE USED IN PRECEDING PROBLEM 2106 
CPU TIME USED 2.464 SECONDS 

1PAGE 13 
0BHDP2M - CLUSTER ANALYSIS OF CASES 
EXECUTED ON 83/04/16.AT 13.13.47. 

PROGRAM CONTROL INFORMATION 

NO MORE CONTROL LANGUAGE. 

PROGRAM TERMINATED 
15.13.16.NEWCLIJS»P2»CM200000»T5. 
15.13.17.* 
15.13.17.*************************************** 
1 5 . 1 3 . 1 7 . *  M A I L I N G  I N F O R M A T I O N  
15.13.17.* 
15.13.17.* 
15.13.17.* NAME - KFJ 
15.13.17.* PHONE 
15.13.17.* MAIL TO -
15.13.17.* 
15.13.17.*************************************** 
15.13.17.* 
15.13.17.USER»YGAI06». KFJ 
15.13.17. CHARGE LIMITS OVERRIDDEN 
15.13.17. 
15.13.17. JOB ENTRY 85/04/16. 14.43.27. 
15.13.17. OWNING ST^EKSl OWNING UN YGAI06 
15.13.17. ORIGIN ST = EKS1 ORIGIN UNMLOCAL) 
15.13.17. DEST ST-EKS1 DEST UN*(LOCAL) 
15.13.1?.MAPfOFF. 
15.13.19.GET »TAPE7-NEWB0ET. 
15.13.19.GET»BKDF/UN-F.KSAPP. 
15.13.20.CALL»BMDP(PR0G-BMDP2M) 
15.13.20.ATTACHfBHPPB2/UN-EKSAFP. 
15.13.21.CALL»BM0P82rBMDP2M. 



ID .  

15. 
15. 

15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 

1 .4.21 . 
13.21. 
13.30. 

13.31. 
13.31. 
13.31. 
13.31. 
13.31. 
13.31. 
13.35. 
15.47. 
15.47. 
15.47. 
15.47. 
15.47. 
15.47. 
15.47. 
15.48. 
15.48. 
15.48. 
15.48. 
15.48. 
15.48. 
15.48. 
15.48. 
15.48. 
15.48. 
15.48. 
15.48. 
15.48. 
15.48. 

KtWiNLI .  B t lL IKi r t  .  

SKIPF .BMDP82.14. 
COPYBF»BMDP82»PMDP2M. 
COPY COMPLETE. 
REU1ND.BMDP2M. 
RETURN.BMDP82. 

BHDP2M t D=TAPE7 »l."MONOUT.U-20000 . 
»FCL l.VL-564 VER-03265 
/PRG USF.B/BMDP82M 

STOP - END BNBP. 
137000 MAXIMUM EXECUTION Fl. • 
2.483 CP SECONDS EXECUTION TIME. 

REPRIEVED NORMAL TERMINATION. 
JOB REPRIEVED. 
RPV - PREVIOUS ERROR CONDITIONS RESET. 
EXIT »U. 
COST »l.O-F. 

RUN DATE 
UNITS 
CPU SECS 
CMP UNITS 
DISK REQS 
DISK SECT 

85/04/16. 
NUMBER 
2.520 
2.906 
250 

14890 
JOB PROCESSING CCUS 

RUT SECS 
CCUS 

78.098 
27.179 
11.888 
28.324 
145.500 

AVERAGE CM USED (DECIMAL) 
AVERAGE CM USED (OCTAL) 
MAX FIELD LENGTH USED (OCTAL) 
ITEMS CHARGED SEPARATELY 

29.105 
PERCENT 
53.675 
18.679 
8.170 
19.466 

14546 
34322 
137000 

r 

15.15•48.DAYFIL Et MUNOUT. 



93/06/21 , 12.11.10.  FAME 
BOEINH COMPUTER SERVICES 
SEATTLE. WA. 9H1B8 
5 p s S - - STAT1STICAI. PACKAGE: FAR THE Sill:IAl. SCIENCES 

VERSION 8.3 (NOS) — HAY 04. 1V82 

100000 CH MAXIHUH FIELD l.ENBTH REQUEST 

RUN NAME T-TEST ON NELLS UPSTREAM AND DIIUNHT REAM FROM SOURCE 
VARIABLE LIST CO. 3E . F . SIM »CL. V>l.OCAT ION .UNI r i WELL 
INPUT FORMAT FJXFD<6F10.0»2F3.0.2X.F2.0) 

ACCIIRDINU TO YllllR INPUT FORMAT. VARIABLES ARE 10 8E READ AS FOLLOWS 

A MAXIHUH OF 

VARIABLE FORMAT RECORD COLUMNS 

CD F10. 0 1 I - 10 
SE F10. 0 1 11- 20 
F F10. 0 1 21- 30 
S04 F10. 0 1 31- 40 
CL F10. 0 1 41- 30 
V F10. 0 1 51- 60 
LOCATION F 3. 0 1 61- 63 
UNIT F 5. 0 1 66- 70 
WELL F 2. 0 1 73- 74 

R0VIDE8 FOR 9 VARIABLES. 9 WILL 
RECORDS (BOARDS*) PER CASE. 
(COLUHNO* ARE USED ON A RECORD. 

N OF CASES 
VALUE LABELS 

16 

CPU TINE REUUIRED.. 

LOCATION (0) UPSTREAM OF SOURCE 
(1) DOWNSTREAM OF SOURCE/ 

UNIT <0> UPPFR BASALT 
(I) LOWER BASALT 

MISSING VALUES CO TO V < BLANK ) 
IF (WELL EO 1S> WELLES 
IF (WELL EO IH> WELL-28 

.020 SECONDS 

T-TEST BROUPS-WEll (2Y. 16)/VARIABl.ES-CD TO V 
READ INPUT DATA 

00036100 CM NFF.DED FOR T-TEST 

IT-TEST ON WELLS UPSTREAM AND DOWNSTREAM FROM SOURCE 
FILE NONAME (CREATION DATE 33/06/21.) 

83/06/21. 12.41,10. PAGE 



G R O U P  1  -  W E L L  
G R O U P  2  -  W E L L  

E Q  
E Q  

2 7 .  
1 6 .  *  P U O L F P  V A R I A N C E  E S T  I M A I E  *  S E P A R A T E .  V A R I A N C E  E S T I M A T E  

V A R I A B L E  N U M B E R  S T A N D A R D  
D E V I A T I O N  

S T A N D A R D  
E R R O R  

F  2  
V A L U E  

- T A I L  
F R D B  .  

f  t 1  D E C R E E S  O F  2 - T A 1 I .  
*  V A L U E  F R E E D O M  P R O B .  

« 
* 

i  
v f t i . u r  

D E C R E E S  O F  
F R E E D O M  

2 - T A 1 L  
P R O B .  

C D  
G R O U P  1  4  . 0 0 2 5  . 0 0 7  . 0 0 1  

6 9 4 . A A  . 0 0 0  
t 
*  - 5 H . 9 7  4  . 0 0 0  

*  
* 1 . 0 0  

.ool 

. 0 3 8  

G R O U P  2  2  1 . 4 3 0 0  . 0 5 7  . 0 4 0  * 
* t 

S E  
G R O U P  I  4  . 0 0 2 5  . 0 0 2  . 0 0 1  oo 

0 
O 

1  . 0 0 0  
» 
*  -  7 1 . 1 3  3  . 0 0 0  

$ 
1 G 9 . 1 1  3 . 0 0  

/ 
. 0 0 0  

G R O U P  2  1  . 1 7 3 0  0  0  * 
» t 

F  
G R O U P  1  4  . 4 0 0 0  . 2 4 0  . 1 2 0  

3 . 3 5  . 7 . 2 9  
*  
*  - 2 B . 0 B  4  . 0 0 0  a 

t 
% 

- 2 2 . 0 9  1 . 3 1  . 0 2 ?  

G R O U P  2  2  7 . 7 4 0 0  . 4 3 8  . 3 1 0  t  
t  

a 
t 
% 

3 0 4  
G R O U P  I  4  5 3 . 0 0 0 0  3 5 . 3 6 2  1 7 . 7 H I  

3 . 2 3  .  7 6 7  
t  
«  - 3 . 3 3  4  . 0 0 5  / *  —  A .  B 5  3 . 6 6  . 0 0 2  

G R O U P  2  2  2 0 H . 0 0 0 0  1 7 . 7 9 ?  1 4 . 0 0 0  * 
t  t  - • 

C L  
G R O U P  1  4  1 5 . 5 0 0 0  4 . 4 3 5  2 . 2 1 7  

1 . 0 9  1 . 0 0 0  

* » 
*  - 2 6 . ? «  4  . 0 0 0  / *  - 2 7 . 4 8  2 . 1 7  . 0 0 1  

G R O U P  2  2  1 1 H . 0 0 0 0  4 . 2 4 3  3 . 0 0 0  f  
*  *  

V  
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R E A D  I N P U T  D A T A  

0 0 0 3 * 1 0 0  C H  N E E D E D  F O R  T - T E S T  

I T - T E S T  O N  W E L L S  U P S T R E A M  A N D  D O W N S T R E A M  F R O M  S O U R C E  

F I L E  N O N A M E  ( C R E A T I O N  D A T E  "  H H / O A / ' / l .  >  

85/06/21. 12.1'.".. 11. PAGE 

G R O U P  1  -  W E L L  
G R O U P  2  -  W E L L  

V A R I A B L E  

E G  
E Q  

N U M B E R  
O F  C A S E S  

LB. 
28. 

MEAN 
S T A N D A R D  

D E V I  A  I  I O N  
S T A N D A R D  t  

E R R O R  T  
F 2-TAIl. 

VALUE PRMB. 

P O O L E D  V A R I A N C E  E S T I M A T E  *  S E P A R A T E  V A R I A N C E  E S T I M A T E  

T  D E C R E E S  U F  2 - T A I L  *  '  D E C R E E S  O F  ' ' " T A I L  
V A l . l I F  F R E E D O M  P R 0 8 .  *  V A L U E  F R E E D O M  F R r T B ,  



V A R I A B L E  N U M B E R  
O E  C A S E S  M E A N  

STANDARD 
DEVI AT ION 

S T A N D A R D  
E R R O R  

T 2-TAIL 
VALUE EROS. 

OOI.F.P VARIANCE ESTIMATE 

T DEGREES OK 2-1 AIL 
VALUE FREEDOM PR H B• 

*  S E P A R A T E  V A R I A N C E  E S T I M A T E  
* 
*  T  D E C R E E S  O F  2 - T A I L  
*  V A L U E  F R E E D O M  P R O B ,  

C D  
G R O U P  

G R O U P  

1  

2  

2  

2  

' , 0 0 5 5  

. 0 0 7 0  

. 0 0 1  

. 0 0 6  

. 0 0 1  

. 0 0 4  
*  6 4 . 0 0  .  1 3 H  - . 8 7  2  

»  
/  *  

. 4 7 7  *  
»  
*  

fs 
1

 
CO 

» 

1 
1

 

1 . 0 3  .  5 4 3  

S E  
L. . G R O U P  

G R O U P  

1  -

2  

2  

2  

. 0 0 1 6  

. 0 0 3 4  

. 0 0 2  

. 0 0 2  

. 0 0 2  

. 0 0 2  
*  1 . 0 0  1 . 0 0 0  - . 7 3  2  

*  
/ »  

. 3 4 2  *  
*  
«  

- . 7 3  2 . 0 0  , 3 4 2  

F  1 
k .  .  - G R O U P  

G R O U P  

1  

2  

2  

2  

. 2 8 3 0  

. 2 0 3 0  

. 0 4 9  

. 0 2 1  

. 0 3 5  

. 0 1 5  
*  3 . 4 4  , 3 1 6  2 .  1 0  2  

«  
V *  

. 1 7 0  »  
»  
«  

2 . 1 0  1 . 3 6  . 7 8 3  

S 0 4  
*  G R O U P  

G R O U P  

1  

2  

2  

2  

3 2 . 5 0 0 0 ' P P  

4 4 . 5 0 0 0  

. 7 0 7  

4 7 . 3 7 6  

. 5 0 0  

3 3 . 3 0 0  
T 4 4 H V . 0 0  , 0 1 9  - . 3 6  2  

«  
»  

. 7 5 4  *  
t  
*  

- .  3 6  1 . 0 0  . 7 8 1  

C L  
G R O U P  

G R O U P  

1 —  

2  

2  

2  

2 0 . 0 0 0 0  

2 4 . 3 0 0 0  

0  

3 . 3 3 6  

0  

2 . 3 0 0  
1 0  1 . 0 0 0  - 1 . 8 0  2  

» 
•  »  

, 2 1 4  t  
c  »  

*  

- 1 . 8 0  1  . 0 0  . 3 2 3  

• 

G R O U P  1  —  

G R O U P  2  

.0330 

.0330 

. 021  

.021  

. 0 1 5  

. 0 1 3  
1,00 1.000 

« 
t 

1.000 *  
*  
*  

2 . 0 0  1.000 

I T - T E S T  O N  M E l . L S  U P S T R E A M  A M P  P O U N S T R E A M  F R O M  S O U R C E  

C P U  T I M E  R E U U I R E D . .  . 0 2 7  S E C O N D S  

T - T E S T  G R O U P S ;  NELL< 3 > 2 H ) / V A R I A B L E S ^ C D  T O  V  

00036100 C M  N E E D E D  F O R  T - T E S T  

06/21.  12.63*11, P A C E  

I T - T E S T  O N  N E L L S  U P S T R E A M  A N D  D f l U H S T R E A M  F R O M  S O U R C E  

F I L E  N O N A M E  ( C R E A T I O N  D A T E  «  H 3 / 0 6 / 2 1  .  )  

8 3 / 0 6 / 2 1 ,  12 . 6V,. 11. PAGE 

S T 

GROUP 1 - NELL EG 3. 
GROUP 2 - NELL EG 2 8 .  t POOLED VARIANCE ESTIMATE * SEPARATE VARIANCF FSTIMATE 

» * 



vhk i hoi-u OF CASES HEAH DEVIATION ERROR *  VAI.  
LUt;  pKUB. *  VAL UE FREEDOM F K U B .  ^_VALUE____E_KEEUUH____EK"« •  

CD 
GROUP 1 2 .2795 .097 

.006 

i OAH 
.006 

93.27 .074 3.94 2 ,05 V 3.94 1.01 .158 

SE 
GROUP 1 2 .0105 .001 

.002 

,001 
.002 

10.HV . 375 4.15 2 .054 4.15 1 . IB .151 

F GROUP 1 2 11.5000 1.131 .800 
2H66.66 .024 14.12 2 .005 14.12 1 .00 ,045 

S04 
GROUP 1 

- GROUP 2 

2 
2 

634.0000 
44.3000 

3.457 
67.376 

6 .000 

33.500 
70.16 . 131 17.53 2 .003 17.53 1 .03 .036 

CL 
GROUP 1 2 2H1.0000 72.125 31.000 

2.500 
616.16 . 062 5.02 2 .037 3.02 1 .00 .123 

V 
GROUP 1 
GROUP 2 

2 
- 2 

.0500 
- .0350 

0 
-.021 

0 
.013 

0 1.000 o o 2 .423 1.00 1.00 .300 

1T-TEST~0N""WELLS~UP8TREAH AND DOWNSTREAM FRt.H SOURCE 

CPU TIME REQUIRED..  •Oa« SECONDS 

T.TFST GR0UPS-MELI<5,1B>/VARIABI.E8»CD TO V 

p  0 0 0 3 6 1 0 0  C H  N E E D E D  F O R  T - T E S T  

85/06/71.  
ia.6S. l l .  P A K E  3  

8 5 / 0 6/21. 12.6S.U. P A H E  

IT-TEST ON HELLS UPSTREAM AND DOWNSTREAM FROM SOURCE 

FILE NONAME (CREATION DATE -  03/06/21.)  
- - T - T E S T  

Tour i -  ̂ " »: V POO,.ED VARIANCE ESTIMATE . SEPARATE VARIANCE ESTIMATE 
t  *  -  .  T . r i  «  r  DECREES LIE 2-TAIL 

NUMBER STANDARD STANDARD * >" 2-TAH « J ^FREEDOM^ * PRO». * VALUE 
VARIABLE op CASES MEAN DEVIATION J"" 

" . „ .097 .048 * ... ! 1,'r ,,S< 



CD 
GROUP 

GROUP 

1 

2 

2 

2 

.2795 

• 0055 

,097 

.001 

.068 

.001 

» 
* 
*» 
t 
* 

.009 4.00 n .057 4.00 

f 

o
 
o
 V 

.156 

SE 
GROUP 

GROUP 

1 
2 

2 

2 

.0105 

.0016 

.001 

.002 

.001 

.002 

fr
* 

O Q -O .373 S. 13 2 
/ 

.036 S. 13 1.18 .122 

F 
GROUP 

GROUP 

1 

2 

2 

2 

11.5000 

.2050 

1.131 

.049 

.HOO 

• 035 

T 
* 
t 322.45 
* 
« 

. 056 14.01 2 
/ 

.003 14.01 1.00 .045 

S04 
GROUP 

GROUP 

1 
2 

2 

2 

636.0000 

32.5000 

S.657 

.707 

4.000 

.500 

* 
* 
* 64.00 
* 
t 

. 1SH 149.71 2 
V 

.000 149.71 1.03 .004 

CL 
GROUP 

GROUP 

1 

2 

2 

2 

2H1.0000 

20.0000 

72.125 

o 

51.000 

0 

t 
* oo 
4 0 
* 
* 

O 
1.000 S. 12 2 .036 S. 12 1.00 .123 

V 
GROUP 

GROUP 

1 

2 

2 

2 

.0300 

.0350 

0 

.021 

0 

.015 

* 
t 
* 0 
* 
t 

1.000 1 .00 2 . 423 1.00 1 .00 . SOO 

IT-TEST ON WELLS UPSTREAM AND DOWNSTREAM FROM SOURCE HS/06/21. 12.45.11. PAKE 7 

CPU TINE REQUIRED.. .074 SECONDS 

T-TEST GROUPS - WE.LL (13 r 2V) / VARIABLES-CD TO V 

00036100 CN NEEDED ECIR T-TEST 

IT-TEST ON WELLS UPSTREAH AND DOWNSTREAM PROM SOURCE 

FILE NUNAME (CREATION DATE » HS/06/21.) 

83/06/21. 17.4S.11, PARE 

T  - T E H  T  

GROUP 1 - WELL 
GROUP 2 - WELL 

VARIABLE 

EG 
EQ 

NUMBER 
OF CASES 

15. 
29. 

MEAN 
STANDARD 
DEVIATION 

STANDARD 
ERROR 

F 
VALUE 

t POOLE P VARIANCE ESTIMATE * SEPARATE VARIANCE ESTIMATE 
» * 

.'•TAIL * T DECREES (IE 2-TAII. * T DECREES l)K 2-TAII. 
PROD, * VALUE FREEDOM PROB. * VALUE PREEDUM PROB, 

CD * 
* 

» 
» 



'jKUUK 1 
GROUP 2 

» o v i  6  

.0034 

ivO<: 

. 0 0 2  

•  u o *  

. 002  
1,00 1.000 

SE 
- GROUP 1 

GROUP 2 

2 

2 

• .0014 

.0034 

.002 

.002 

002 

002 
1 .00 1.000 -.73 2 .542 -.73 2.00 .542 

F 
- GROUP 1 

GROUP 2 

2 

2 

.4430 

.3330 

.38? 

.044 

273 

043 
37.33 .207 .47 

/ 
2 .487 .47 1.05 .722 

S 0 4  
ORDUP 1 -

GROUP 2 

2 

2 

- 32.3000 

33.3000 

•1.1.435 V 

40.104 42 

.300 

500 
20.01 .280 - . 02 2 . V84 -, 02 1.10 . ?B5 

CL 
GROUP 1 

GROUP 2 

- 2 

2 

—12.0000 -

IV.0000 

- 1.414 1 

2.828 2 

.000 

.000 
4.00 «3V0 -3.13 2 .08? -3.13 1 .47 . 1 ?7 

V 
GROUP"! -

GROUP 2 

-2 

2 

.0400 

.0330 

- - .014 

.021 

.010 

.013 
2.23 .74V 1.3? 2 .300 1.3? 1.74 .300 

IT-TEST OH WELLS UPSTREAM AND DOWNSTREAM FROM SOURCE 
/04/21. 12.45.11. 

-.73 . t i l l !  -.73 2.00 .342 

CPU TIME REQUIRED.. .022 SECONDS 

T-TEST BR0UPS"-UF.I.L(16I30>/UAR1ABU-:S"CD TO V 

00034100 CM NEEDED FOR f-TEST 

IT-TEST ON WELLS 

FILE NONAME 

UPSTREAM AND DOWNSTREAM FROM SDLLRCF. 

(CREATION DATE. » H3/06/21.) 

H3/0A/21, 12.40.11. PAKE 1 0  

T - T E S T -

OROIJP 1 - WELL 
pROUP 2 - WELL 

VARIABLE 

EQ 
EQ 

NUMBER 
OF CASES 

CD 
•ROUP J 

GROUP 2 

14. 
30. 

MEAN 

1.4500 

.0030 

STANDARD 
DEVIATION 

. 007 

0 

STANDARD * F 2-1 All. 
ERROR * VALUE I'ROB. 

* POOLED VARIANCE ESTIMATE 
* 
* T DEGREES (IF 2-TAIL 
* VALUE FREEDOM PROB. 

,040 

0 
0  1 . 0 0 0  ,001 

SEPARATE VARIANCE KBT1HATF 

T 
VALUE 

34.13 

DECREE:8 OF 
FREEDOM 

1  . 0 0  

2-TAII. 
PROB. 

.018 



S E  
B R O I I P  1  

G R O U P  2  

. 1 7 3 0  

.0060 

0 
.001 

0 
.001  

0 1.000 96.42 1  . 0 0 7  67.00 1 .00  . 0 0 4  

G R O U P  1  

G R O U P  2  

7 . 7 4 0 0  

2 . 9 9 3 0  

. 4 3 8  

. 8 7 0  

. 3 1 0  

. 6 1 3  
3 . 9 4  . ' . 5 9 4  6.H9 2 .070 6 . H V  1.48 . 0 9 2  

3 0 4  
G R O U P  1  

G R O U P - 2  

208.0000 

3 7 8 . 0 0 0 0  

1 9 . 7 9 9  

I S . 3 5 6  

1 4 . 0 0 0  

11.000 
1 . 6 2  . 1 1 4 8  - 9 . 5 5  2 .011 - 9 . 5 5  1 . 8 9  .011 

C L  
G R O U P  1  

G R O U P - 2  

2 118.0000 

2  - -  1 6 5 . 0 0 0 0  

4 . 2 4 3  

3 3 . 9 4 1  

3 . 0 0 0  

2 4 . 0 0 0  
6 4 . 0 0  . 1 5 8  - 1 . 9 4  2  . 1 9 1  - 1 . 9 4  1 . 0 3  . 3 0 3  

G R O U P  1  

G R O U P - 2  

. 2 4 0 0  

.0600 

0 
. 0 1 4  

0 

.010 
0 1.000 1 0 . 3 9  1 .061 18.00 1 .00  . 0 3 5  

I T - T E S T  O N  N E L L S  U P S T R E A M  A N D  D O N N S T R E A M  F R O M  S O U R C E  

- C P U  T I N S  R E O I J I R E D v .  -  -  . 0 2 6  8 E C 0 N D 8  

7 0 6 / 7 1  .  1 2 . 4 1 5 . 1 1  .  F .  1 1  

« 1 F  
T - T E S T  

( N E L l .  E O  1 6 )  H E  1 . 1 . ' ' 3 0  
H R U U P S - N E L L  <  4 0 . 3 0 ) / V A R I A B L E S " C D  T O  V  

0 0 0 3 6 1 0 0  C H  N E F . P E P  F O R  T -  T F . 8 T  

I T - T E S T  O N  N E L l . S  U P S T R E A N  A N D  P O N N S T R E A H  F R O M  S O U R C E  

F I L E  N O N A H E  ( C R E A T I O N  D A T E  "  8 5 / 0 6 / 2 1 . )  

8 5 / 0 6 / 2 1 .  1?.4'.5.11 . FACE 12 

T E S T - -  - " " "  

G R O U P  1  -  N E L L  
G R O U P  2  -  N E L L  

V A R I A B L E  

E Q  
E Q  

4 0 .  
3 0 .  

NUMBER STANDARD STANDARD * E 2-TAII. 
OF CASES MEAN DEVIATION ERROR * VALUE PROB. 

POOLED VARIANCE ESTIMATE 

T DECREES ()E 2-TAII 
VALUE FREEDOM PROB. 

SEPARATE VARIANCE ESTIMATE 

T DECREES OF 2-TAII. 
VALUE FREEDOM PROB. 

CD 
GROUP 1 

GROUP 2 

7 0 . 4 0 0 0  

. 7 2 7 5  . 6 3 5  

» 0 * 0<5> 0 
t Ji ErflTK) 

,417 * 
» 

74.64 . 000  166.90 3.00 . 000  



1 2 . t 5 . 0 9 .  O W N I N G  8 T - - E K S 1  O W N I N G  
1 2 . 4 5 . 0 9 .  O R I G I N  S T  E K S l  O R I O I N  
1 2 . 4 5 . 0 9 .  B E S T  S T - ' F . K S l  D F . 3 V  
1 2 . 4 3 . 0 9 . N A P . O F F .  
1 2 » 4 3 . 0 9 . A T T A C H i S P H H / U N - E K S A P P .  
1 2 . 4 5 . 1 0 . S P S S .  ,  
1 2 . 4 5 . 1 3 . E N D  S P S S  
1 2 . 4 5 . 1 3 . E X J T . U .  
1 2 . 4 5 . 1 3 . C O S T . L O - F .  
1 2 . 4 5 . 1 4 .  

R U N  D A T E  8 5 / 0 6 / 2 1 .  R U T  
U N I T S  N U M B E R  
C P U  S F . C S  0 . 1 8 3  
C M P  U N I T S  0 . 3 0 9  
D I S K  R E Q S  1 5 4  
D I S K  S E C T  2 4 1 8  

U N  Y U A I 0 6  
U N - U . O C f t l . )  
U N  ; ( L O C A L )  

1 2 . 4 5 . 1 4 .  
- 1 2 . 4 5 . 1 4 .  
1 2 . 4 5 . 1 4 .  
1 2 . 4 5 . 1 4 .  
1 2 . 4 5 . 1 4 .  
1 2 . 4 3 . 1 4 .  
1 2 . 4 5 . 1 4 .  
1 2 . 4 5 . 1 4 .  
1 2 . 4 5 . 1 4 .  
1 2 . 4 5 . 1 4 .  
1 2 . 4 5 . 1 4 .  
1 2 . 4 5 . 1 4 .  

J O B  P R 0 C E S 8 I H 0  C C D S  

S F . C S  
C C I I S  

1 2 . 5 3 9  
3 . 5 6 3  

1 1 . 4 5 4  
9 . H 1 6  

3 7 . 3 8 0  

A V E R A G E  C M  U S E D  ( D E C I M A L )  
A V E R A G E  C M  U S E D  ( O C T A L )  -
M A X  F I F . l . D  L E N G T H  U S E D  ( O C T A L )  
I T E M S  C H A R G E D  S E P A R A T E L Y  

1 2  •  4 5 . 1 4 . D A Y F I L E .  
B 

E O I  E N C O U N T E R E D .  
C > B Y E  

J O B  P R O C E S S I N G  C C U S  
B Y E  8 3 / 0 6 / 2 1 .  1 2 . 5 9 . 0 9 .  

6 . 4 2 8  
P E R C E N T  

3 3 . 5 4 4  
9 . 3 3 1  

3 0 . 6 4 2  
26.260 

19187 
4536 • 
75600 

4 . 6 1 6  

•elect desired service. 



Appendix K 

Saturation Indices 



f5 

spi~t ura~rt ' aj ̂  / c -t 5-

f1 uq c\\<l 

~tuj5 vfoa>''cl-fci-i ud€x fox f/tolxa >j d&q/uu<r?d 

Kn 4>'L1 ̂ ^lp 

( a F z )  S t  -  &*][RZ~] 
ke^ 

tako/t. T J ^M<cru£ I'oia c(cf>' h>£ ddtzrn-tim -nô  

atactlxĵ  ̂ cf <V cjfrmdiogjv sa t apfc cimj 

ix.& \s> tull squcoxsmv cohlhuj ~fe' ft 1)0'(st tuucajlvnww / < . • •  - •  -

J deksciaifk/ adas eqodfkauaa - co /u fa t>s 

*fctibulth'oni (X Pxpert iftfvfa-( d<xfa. 
i  

j|  ̂ y i fi® lo-jjii' coitiiuq w -excels of A<e /cywc 

/qo& fv /v-£nfs cutd huhpjcvt t> tcctj?<ja/)0" cxcors , if st k 

i mutozj dajjo/oh'ou occtxs . if si r / ; !u teutsou 

is at eaoi /•i» v o ha U i/O^ htod s f £ pafvca-kcj 

f ? 

i\)<a respzof b ^/con'k. 

Tlva sahrcLhon fhcHex <s douuehcues* -e*preu*ct >o 

/^oMhu*c ^»vt ^sse ^aie^ F prmfoujs - /.g tr^/x^ 



2 
i 5  

^/>i 0*ji\\z(a cqksc vat"* ^ ~2p'0 ciewdfa^ o* f&nl/uta 

Procedure: 

l) flc+tuvjk coefii^ -fot- /w<u *w cw.lccte.fcc' k, eih*ir 

Wo>«9 F proftiom* o* waa^d p/0«ratM. ^°^ pr^fa>^%. 

ecdcoia}"- menaced acl&'ei . wajer y^uhj 

cicda Vi<?d h> 'Apuf fa p/og romA. 

i \  " F IuoaV^  Io lK jvc l ^OU u \gUc<^  codco(aW "  ?<Y;^ '  L  C?ty  

WaJpC £ <?<? coi\±ki.vd 6p lo 0 ^ of 

CRC Co^i-bt-d Of 

i) $?sv & pfzspnhd &j coanpuh/ pnnfodl fô  

vlojrqg p runs  aid ix^iJaW on ycĵ k. I afrock-ed. 

?«-ocjitu aUo scjvtcdon mcliccf $>A nvtu&cus 

o flh&r fra l h&ci/£ 

l^ok 

V  

C/J r\KJ f VI' 9 \~w 

Wafaq 2 prWovu runs cue nof \*o.(uctecj &rv\ce odpo-l 

\s l&gftuj . dlip&e rofts cccu &£ stjpp/pcf oi< iccjuê h 

v) f\lo CctfcoloJncv^ . £• lice toctfc^ 

' vudqjdahicd& taa ^̂ 200/ /o floored wdj 

i( com* *f 10"^7 ̂  (mod app/<cdUn (c romf) fat fa e^ceptc* 
of C<^\t Sprigs £AIW'G^ IS p'okcd^ ^ W /'*> r»'uM(fad IS 

NGU ftprc£4tiHd by £^g~ °-ad IHQI i-i^toA. 

"•  
I 

I 



^5 

~toĥ l i 

fluofcte soutufouhok /wcftc-cc 

!• 

oz 

\FLV0X\Te 
!  m \ " f V r  | coeffk(bhl. 

6n?) 

7^5  

t̂ 0> 

~~ too {(& 

Too 17 

7^2£ 
76J>1<0 

76^87 

"ftouo 

S 60&-

wwmon 

_ /o 
4 -  /o* /o  

_/o 
7-8S v /0  

I -73> 10 ' ' °  

k-(2xk) 

5" it i+kid 

/ • IZx /O 

3 - f s x k >  

7-5&x 10 

5*8M *  10 

I -5W0 

3- IZx fO 

_ // 

-/o 

- /5 

-7 

- I I  

-IO 

-IO 

-10 

10 

n̂rura-r ioaj 

Ketj. 

-lo'sl* 

/A/£>tX K/>m& 

/4 
as 

/0 
19 

I5> 

'40 

o2- O 

c?0 

5-/f 

II 

10 
- ?»7^ 

*2-5 
80 
/ • /  

0-S 

84 

a - s  

6-^o  

? -G 

1-o 

/ •9  

I'|(jOVv\((L- ^cxfurcofio^ |nci£.Kv (TolIC0 . 

S i r  t r p / k e c ^  , ( o r k r )  

I 

I 



/f d  5 

(hcfwiotm car̂ ohqjc-

7"usl scdu reckon index fb<~ cacf/wviaa c<x*dĉ aa <s 

ds&n̂ ottacoi fii9̂  /b//oco'̂ j (x(os)q>xt<up \ 

& • RATZ'J [A 

kUue. T 1 xce ^ /b^< ac-ax/xs c(&dj.auxc/ Aw, 
L -* . . ,._ /_, ^— a 

<?>\{coxoj<x olus.. unci aucud 

0 ' 

A 
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MONSANTO WE.L 37 SPECIAT1CN USING WATEOF 

INITIAL SOLUTION 

TEMPERATJRE = 14.00 DEGREES C PH = 7.15 ANALYTICAL EPMCAT = 29.51 AM A|_ V TIC AL = PMAN = 29.52 

*****  OXIDATION -  REDUCTION »»»••  

D I S S O L V E D  O X Y G E N  =  0 . 0 0 0  M G / L  A M L . . .  *  A C R L L  F  EH MEASURED WITH CALOMEL = 10.3000 VOLTS FLA» CUMALK PECALC IJAVES 
MEASURED EM OF ZUUELL SOLUTION = 10.0000 VOLTS 2010 
CORRECTED EH = 0.0630 VOLTS 
PE COMPUTED FROM CORRECTED EH = 1.46 

***  TOTAL CONCENTRATIONS OF INPUT SPECIES »*» 

SPECIES 
TOTAL 

MOLALITY 
LOG TOTAL 
MOLALITY 

TOTAL 
MG/L1TRE 

CA 2 6 .  10E-03 
MG 2 3.63E-03 
NA 1 6.S7E-03 
K 1 2.64 E —03 
CL -1 6.C5E-03 
S04 -2 6.26E-03 
HC 03 -1 8.65E-03 
FE 2 4.49C-07 
F - I  1.65E-03 
N03 -1 7.10E-04 
MN 2 4.56E-05 

•2.2147 
-2.4165 
-2.1565 
•2.5785 
-2.2184 
-2.2035 
-2.0628 
-6.3482 
-2.7823 
-3.1486 
-4.3411 

2.44E 02 
9.30E 01 
1.60E 02 
1.03E 02 
2.14E 02 
6.00E 02 
5.27E 02 
2.50E-02 
3. I3E 01 
4.39E 01 
2.50E 00 

MONSANTO WCL_ 37 SPECIATIGN USING WAIE3F 



A N A L Y T I C  A L  
c P M C A T  2 9 . 3 1 2  
6 P M A N  2 9 . 3 2 1  

E H  =  0 . 0 8 3 0  
P E  C A L C  S  =  
P E  C A L C  D O X =  
P E  S A T O  O O X =  
T O T  A L K  =  
E L E C T  

• • • • D E S C R I P T I O N  O P  S O L U T I O N  • • • •  

C O M P U T E D  
2 5 . 6 7 8  
2 5 . 6 9 1  

P E  =  1 . 1 5 7  
l . O O E  0 2  
1 . 0 0 E  0 2  
l . O O E  0 2  

8 . 6 5 E  0 0  M E Q / K G  H 2 0  
- 1 . 3 4 E - 0 2  M E C 1 / K G  H 2 U  

' H  
7 .  I S O  

T E M P E R A T U R E  
1 4 . 0 0  O E G  C  

I O N I C  S T R E N G T H  
3 . 7 7 E - 0 2  

A C T I V I T Y  H 2 0  =  0 . 9 9 9 3  
P C 0 2  • =  2 . 8 2 E - 0 2  
L O G  P C 0 2  =  - 1 . 5 4 9 4  

P 0 2  -  2 . 9 5 E - 5 3  
P C H 4  =  1 . 5 7 E - 4 6  
C 0 2  T O T  =  9 . 9 7 0 6 9 1 E - 0 3  
D E N S I T Y  =  1 . 0 0 0 0  
T  O S  =  2 0 1 8 . 8  M G / L  
C A R O U N A T E  A L K  =  8 . 6 5 E  0 0  M E O / K G  H 2 U  

I N  C O M P U T I N G  T H E  D I S T R I B U T I O N  O F  S P E C I E S .  P E  1  . 4 5 7  E O U I V A L E N T  E H  =  0 . 0 8 3 V O L T S  

D 1 S T R I  O U T  1  O N  O F  S P E C I E S  

1  S P E C I E S  

1  C A  

P P M  M U L  A L 1 T Y  

2 
J 
4  

6 4  
5  
6 
7  

M G  
N A  
K 
H  
C L  
S 0 4  
H C 0 3  

1 8  C U 3  
8 6  H 2 C 0 3  
2 7  O H  
6 2  F  
1 9  M G O H  
2 3  M G S 0 4  A O  
2 2  M G H C U 3  
2 1  M G C 0 3  A O  
2 0  M G F  
2 9  C A O H  
3 2  C A S Q 4  A O  
3 0  C A H C 0 3  
3 1  C A C O J  A O  
4 9  C A F +  
4 4  N A S 0 4  
4 3  N A H C 0 3  
4 2  N A C 0 3  
9 4  N A C L  
4  6  K S 0 4  
9 5  X C L  
6 3  H S 0 4  
9 6  H 2 S U 4  
9 3  H C L  

8  F E  
9  F E  

1 0  F E O H  
1 1  F E O H  

2  1 . 9 5 E  0 2  4 . 8 7 1 - 0 3  
2  7 . 2 8 E  0 1  3 . O O E - 0 3  
1  1 • 5 8 E  0 2  5 . 0 7 E - 0 3  
1  1 . 0 2 E  0 2  2 . 6 1 E - 0 3  
1  8 . 2  I E — 0 5  3 . 1 7 E - 0 8  

-  1  2 . 1 4 E  0 2  6 . 0 5 E - 0 3  
- 2  4 . 3  5 E  0 2  4 . 5 3 E - 0 3  
-  1  5 . 0 4 E  0 2  3 . 2 8 E - 0 3  
- 2  4 . 1 9 E - 0 1  7 . 0 0 E - 0 6  

0  d . l S E  0 1  1 . 3 2 E - 0 3  
-  1  1 . 2 2 E - 0 J  7 . 1 9 E — 0 8  
-  1  2 . 8 6 E  0 1  1 . 5 1 E - 0 3  
1  6 . 5 2 E - 0 4  1 . 5 8 E - 0 8  
0  6 . 8  I E  0 1  5 . 6 7 6 - 3 4  
1  1 . 2 3 E  0 1  I . 4 4 6 - 0 4  
0  3 . 7 9 E - 0 1  4 . 5 0 6 — 0 6  
1  4 . 9 6 E  0 0  1 . 1 5 5 - 0 4  
1  2 . 3 3 E - 0 4  4 . 0 9 E - 0 9  
0  1 . 4 2 E  0 2  1 • 0 5 E — 0 3  
1  1  . 5 4 E  0 1  1 . 5 2 6 - 0 4  
0  1  . 0 3 E  0 0  1 . 0 3 E - 0 5  
1  1 . 4 6 E  0 0  2 . 4 8 E - 0 5  

- I  9 . 0 8 E  0 0  7  . 6 4 E - 0 5  
0  1 . 8 9 E  0 0  2 . 2 6 6 - 0 5  

- 1  2 . 1 2 E - 0 2  2 . 5 6 6 - 0 7  
0  4 . 2 1 E —  0 2  7 . 2 3 6 - 0 7  

- 1  4 . 5 6 E  0 0  3 . 3 8 6 - 0 5  
0  2 . 1  0 E - 0 2  2 . 8 2 6 - 0 7  

- 1  I  . 3 4 E - 0 3  I . 3 9 6 - 0 8  
0  1 . 1 1 E - 1 3  1 .  1 4 5 - 1 8  
0  3 . 0 7 E - 1 2  8 . 4 2 6 - 1 7  
2  2 . 1  I E  — 0 2  3 . 7 9 E - 0 7  

3  5 . 9 2 E - 1 4  1 . 0 6 6 - 1 8  
2  1 . 0 5 E — 0 9  1  • 4  5 6 - 1 4  

1  4 . 9 2 E - 0 5  6 . 7 6 6 — 1 0  

L O G  M U L  A C T I V 1 T Y  L U G  A C T  

- 2 . 3 1 2 9  2  . 4 9 7  0 3 E — 0 3  - 2 . 6 0 2 6  
- 2 . 5 2 2 6  1 . 5 7 0 3 1 6 - 0 3  - 2 . 8 0 4 0  
- 2 . 1 6 2 8  5  . 7 8 4 8 1 E - 0 3  - 2 . 2 3 7 7  
- 2 . 5 8 4 1  2 . 1 7 1 1 6 E - 0 3  - 2 . 6 6 3 3  
-  7 . 0 8 8 0  7 . 0 7 9 4 6 6 - 0 8  - 7 . 1 5 0 0  
- 2 . 2 1 8 - 3  5 . 0 3 9 1 3 5 - 0 3  - 2 . 2 9 7 6  
- 2 . 3 4 3 6  2 . 2 3 5 7 2 E - 0 3  - 2 . 6 4 1 0  
- 2 . 0 8 1 8  7 . 0 0 8 4 2 E — 0 3  - 2 . 1 5 4 4  
— 5 . 1 5 4 8  3 . 5 8 8  0 8 E  — 0 6  - 5 . 4 4 5 1  
- 2 . 8 3 0 8  1 . 3 2 8 7 4 E - 0 3  - 2 . 8 7 6 6  
- 7 . 1 4 3 3  5 . 9 8 4 1 9 E — 0  8  - 7 . 2 2 3 0  
- 2 . 8 2 0 7  1  . 2 5 7 5 1 E - 0 3  - 2 . 9 0 0 5  
- 7 . 3 0 1 2  1 . 3 4 8 4 4 6 - 0 8  - 7 . 8 7 0 2  
- 3 . 2 4 6 4  5  .  7 1 9 3 7 E — 0  4  - 3 . 2 4 2 7  
- 3 . 8 4 1 5  1 . 2 0 4 5 2 E - 0 4  - 3 . 9 1 9 2  
- 5 . 3 4 6 6  4 . 5 4 1 5 3 E - 0 6  - 5 . 3 4 2 8  
- 3 . 9 3 9 9  9 . 6 4 4 0 5 E - 0 5  - 4 . 0 1 5 7  
- 8 . 3 8 8 4  3 . 4 7 5 4 9 E — 0 9  - 8 . 4 5 9 0  
- 2 . 9 8 0 4  1  . 0 5 5 1 9 E — 0 3  - 2 . 9 7 6 7  
- 3 . 8 1 7 2  1 . 2 9 5 0 1 E - 0 4  - 3 . 8 0 7 7  

- 4 . 9 8 8 2  1 . 0 3 6 4 6 E - 0 5  - 4 . 9 8 4 4  
- 4 . 6 0 4 8  2 . 0 9 5 3 4 E - 0 5  - 4 . 6 7 8 7  
- 4 . 1 1 7 0  6 . 4 6 2 8 8 E - 0 5  - 4 . 1 8 9 6  
- 4 . 6 4 5 9  2 . 2 7 9 8 7 E - 0 5  - 4 . 6 4 2 1  
- 6 . 5 9 2 5  2 . 1 6 2 4 6 E — 0 7  - 6 . 6 6 5 1  
- 6 . 1 4 1 1  7 . 2 3 8 6 1 E — 0 7  - 6 . 1 3 7 4  
- 4 . 4 7 1 4  2 . 8 5 7 4 8 E - 0 5  - 4 . 5 4 4 0  
- 6 . 5 4 9 7  2 . 8 4 4  7 7 E - 0 7  - 6 . 5 4 6 0  
- 7 . 8 5 8 3  1  .  1  6 3  7 6 E —  0 8  - 7 . 9 3 4 1  

- 1 7 . 9 4 4 7  1 . 1 4 5 5 7 E — 1 3  - 1 7 . 9 4 1 0  
- 1 6 . 0 7 4 5  8 . 4 9 6 9 7 E - 1 7  - 1 6 . 0 7 0 7  

- 6 . 4 2 1 1  1 . 9 7 9 4 6 E — 0 7  - 6 . 7 0 3 5  
- 1 7 . 9 7 3 9  2  •  9 3 6 8 0 E - . 1 9  - 1 8 . 5 3 2 1  
- 1 3 . 8 3 8 9  7 . 3 3 0 8 2 6 - 1 5  - 1 4 . 1 3 4 8  

- 9 . 1 6 9 9  5 . 7 0 3 1 9 E —  1 0  - 9 . 2 4 3 9  

.  C O E F r .  L U G  A  C D F  

5 . 1 3 6 - 0 1  - 0 . 2 8 9 7  
5 . 2 3 6 - 0 1  - 0 . 2 8 1 4  
8 . 4 2 5 - 0 1  - 0 . 0 7 4 9  
8 . 3 3 E - 0 1  - 0 . 0 7 9 2  
8 . 5 7 6 - 0 1  - 0 . 0 6 2 0  
8 . 3 3 6  — 0 1  - 0 . 0 7 9 2  
5 . 0 4 E - J 1  - 0 . 2 9 7 4  
8 . 4 6 6 - 0 1  - 0 . 0 7 2 6  
5 . 1 2 6 - 0 1  - 0 . 2 9 0 3  
1  . 0 1 E  0 0  0 . 0 0 4 2  
8 . 3 2 E - J 1  - 0 . 0 7 9 7  
8 . 3 2 6 - 0 1  - 0 . 0 7 9 7  
3 . 5 3 E - 0 1  - 0 . 0 6 9 0  
1 . 0 1 E  0 0  0 . 0 0 3 8  
8 . 3 6 E - 0 1  - 0 . 0 7 7 7  
1 . 0 1 6  0 0  0 . 0 0 3 8  
8 . 4 0 6 - 0 1  - 0 . 0 7 5 8  
8 . 5 0 E - 0 1  - 0 . 0 7 0 6  
1 . 0 1 6  0 0  0 . 0 0 3 8  
8 . 5 0 E - 0 1  - 0 . 0 7 0 6  
1 . 0 1 6  0 0  0 . 0 0 3 8  
8 . 4 3 E - 3 1  - 0 . 0 7 4 0  
8 . 4 6 6 - 0 1  - 0 . 0 7 2 6  
1  . O l E  0 0  0  > 0 0 3 8  
8 . 4 6 E — 0 1  - 0 . 0 7 2 6  
1 . 0 1 E  0 0  0 . 0 0 3 8  
8 . 4 6 6 - 0 1  - 0 . 0 7 2 6  
1 . 0 1 E  0 0  0 . 0 0 3 8  
8 . 4 0 E - 3 1  - 0 . 0 7 5 8  
1 . 0 1 5  0 0  0 . 0 0 3 8  
I . 0 1 E  3 0  0 . 0 0 3 8  
5 . 2 2 E - 0 1  - 0 . 2 8 2 3  
2 . 7 7 E - 0 1  - 0 . 5 5 8 2  
5 . 0 6 E - 3 1  - 0 . 2 9 5 9  
8 . 4 3 6 - 0 1  - 0 . 0 7 4 0  



1 2  F  E ( O H ) 3  -  1  
7 7  F E  C  O H ) 2  I  
7 8  F E ( 0 M ) 3  0  
7 9  F E ( O H ) 4  -  1  
8 0  F E ( O N ) 2  0  
1 5  F E S 0 4  1  
1 6  F E C L  2  
2 8  F E C L 2  I  
3 3  F E C L 3  0  
3 4  F E  5 0 4  0  

1 0 1  M N  2  
1 0 2  M N  3  
1  0 6  M N U H  1  
1 0 7  M  N  [  0  H  )  3  -  1  
1  1  1  M N H L 0 3  1  
1 0 9  M N S 0 4  0  
1  1  0  M N ( N O 3 ) 2  0  
1  0 3  M N C L  1  
1 0 4  M N C L 2  0  
1 0 5  M N C L  3  - 1  
1  0 8  M N F  1  
1  1  5  H M N 0 2  - 1  

8 5  N 0 3  - 1  

M O N S A N T O  « t L .  3 7  

2  . 9  I E -  1  i  
8 . U 3 E - 0 7  
4  .  5 2 E - 0 6  
4 . 2 0 E - 0 7  
1  . 4 9 E - 0 9  
1 . 0 8 E - 1 2  
J . 9 9 E - 1 5  
2 . 6 0 E - I 6  
1 . 3 6 E - 1 9  
1 . 0 4 E - 0 2  
1 . 9 4 E  0 0  
D  .  1  5 E - 2 5  
2 . 6 4 E - 0 4  
J . U G E - 1 4  
9.22E-0I  
2 . 5 3 E - 0 1  
1 . 3 Z E - 0 6  
4 . 0 2 E - 0 2  
6 . 4 1 E — 0 5  
2 . 2 3 E - 0 7  
1 . 4 4 E - 0 2  
1  . 9 t E -  1 3  
4 . 3 9 E  0 1  

2 . 7 2 E - 1 6  
9 . 9 6 E - 1 2  
4 . 2 4 c - 1 1  
3 . 3 9 c - 1 2  
1 . 6 6 E - 1 4  
7 . 1 J c - 1 8  
4 i 3 8 E  — 2  0  
2 * 0  6 2  —  2 1  
8  •  5 5 c - 2  5  
5 . 3 6 E - 0 3  
3 . 5 J E - 0 5  
I . 1 2 c - 2 9  
3 . 6 8 c — 0 9  
2 . 8 3 3 - 1 9  
7 . 9 6 3 - 0 6  
1  .  6  3 c -  0 6  
7  . 4 3 3 - 1 2  
4 . 4 0 3 - 0 7  
5 .  1 0 3 - 1 0  
1 . 3 9 3 - 1 2  
1 . 9 5 3 - 0 7  
2  . 2 3 3 - 1 8  
7 . 1 0 E - 0 4  

- 1 5 . 5 6 4 8  
- I  1  . 0 4 7 6  
- 1 0 . 3 7 2 4  
- 1 1 . 4 6 9 4  
- 1 3 . 7 7 9 9  
- 1 7 . 1 4 6 0  
- 1 9 . 3 5 3 2  
- 2 0 . 6 8 6 9  
- 2 4 . 0 6 8 2  
- 7 . 1 6 3 9  
- 4 . 4 5 2 1  

- 2 8 . 9 4 9 8  
- 8 . 4 3 4 6  

- 1 8 . 5 4 7 5  
- 5 . 0 9 0 8  
- 5 . 7 7 5 1  

- 1 1 . 1 2 9 0  
- o . 3 S l 1  
- 9 . 2 9 2 3  

- 1 1 . 8 5 8 1  
- 6 . 7 1 0 9  

-  1 7 . 6 5 1 0  
- 3 . 1 4 8 6  

2 . 2 9 7 4 5 c - 1 6  
7 . 5 7 9 3 8 E — 1 2  
4 . 2  7 9 0 1 E - 1 1  
2 . 3 7 1 l l t - 1 2  
1 . 6 7 4 6 2 E - 1 4  
6 . 0  1 5 2  I E - 1 3  
2 . 2 1 7 7  6 E —  2 0  
1 . 7 3 4 1 3 2 - 2 1  
8 . 6 2 1 4 1 E - 2 5  
5 . 9 1 5 3 4 E - 0 0  
1  . 8 4 3 1  B E - 0 5  
3  .  1  0 4  3 0 c - 3 0  
3 . 1 0 0 4 0 E - 0 9  
2 . 3 8 6 6 3 c - 1 9  
6 . 7 1 7 2 0 E — 0 6  
1 . 6 9 3 1 8 E - 0 6  
7 . 4 9 4  9 1 E — 1 2  
3  .  7 5 7  7 2 E - 0  7  
5 . 1 4 5 4 J E —  1  0  
1  . 1 6 9 2 8 c - 1 2  
1  . 6 4 0 8 9 E - 0 7  
1 . 8 3 3 5 4 E - 1 8  
5 . 8 3 2 2 0 E — 0 4  

- 1 5 . 6 3 8 3  
- 1 1 . 1 2 0 4  
- 1 0 . 3 6 8 7  
- 1 1 . 5 4 1 9  
- 1 3 . 7 7 6 1  
- 1 7 . 2 2 0 7  
- 1 9 . 6 5 4 1  
- 2 0 . 7 6 0 9  
- 2 4 . 0 6 4 4  
-  7 .  1 6 0 2  
- 4 . 7 3 4 4  

- 2 9 . 5 0 8 0  
- 8 . 5 0 8 6  

-18.6218 
- 5 . 1 7 2 8  
- 5 . 7 7 1 3  

-  1  1  .  1  2  5 2  
- 6 . 4 2 5 1  
—9.2886 

- 1  1 . 9 3 2 1  
- 6 . 7 8 4 9  

- 1 7 . 7 2 5 0  
-  - 3 . 2 3 0 5  

8 . 4 3 E - 3 1  - 0 . 0  7 4  0  
8 . 4 6 E - J 1  - 0 . 0  7 2 6  
1 . 0 1 c  3 0  u . J 0 3 8  
8 . 4 6 E - J 1  - 0 . 0  7 2 6  
1 . 0 1 E  0 0  0 .  0  0 3 8  
8 . 4 3 c — 0 1  - 0 . 0 7 4 0  
5 . 0 6 c — 3 1  - 0 . 2 9 5 9  
0 . 4 3 c — 3 1  - 0 . 0 7 4 0  
1 . 0 1 E  3 0  0  . 0 0 3 5  
1 . 0 1 c  3 0  0 . 0  0 3 3  
S . 2 2 E - 9 1  - 0 . 2 8 2 3  
2  .  7 7 E - 3 1  - 0 . 5 5 8 2  
8 . 4 3 C - 0 1  - 0 . 0 7 4 0  
8 . 4 3 E - 3 1  - 0 . 0 7 4 0  
8 . 4 3 E - 3 1  - 0 . 0 7 4 0  
1 . 0 1 c  3 3  0 . 0 0 3 8  
1 . 3 1 E  3 0  0 . 0 0 3 8  
8 . 4 3 c — 3 1  - 0 . 0 7 4 0  
1 . O I L  3 0  0 . 0 0 3 8  
8 . 4  3 5  — 3 1  - 0 . 0 7 4 0  
8 . 4 3 c - J  1  - 0 . 0 7 4 0  
8 . 4 3 c  — 3 1  - 0 . 0 7 4 0  
6 . 2  l i t  - 0  1  - 0 . 0 8 1 9  

P H A S E  I A P  

1  8  A N H Y D R 1 T  5 .  7 I E — O b  
2 2  A R A G L N 1 T  8 . 9 6 c — 0 9  

1 5 1  A R T  1  N  8 . O O E  — 2  6  
2 0  B R U C 1 T E  5 . 6 2 E - 1 8  
1  3  C A L C  I T E  8 . 9 o E - 0 9  
1  2  D G L O M l T E  5 . 0 5 C - 1 7  

1 1  3  F E 0 H 3 A  8 . 2 6 C  0 2  
6 3  F L U O R  3 . 9 5 E - 0 9  

1 1  1  G O E T H  6 . J O E  —  4 1  
1 9  G Y P S U M  5 . 7 0 E - 0 6  
6 5  H A L 1 T E  2 . 9 2 c - 0 5  

1 0 9  H c M A T l  6 . 8 4 c  0 0  
1  1  8  H U N T  1 T E  1 • 6 0 £ - 3 3  

3 9  H Y D M A G  1  . O O E  —  4  2  
1 1 0  M A G H E M  6 . 8 4 E  0 5  
1  1  M A G N E S  I T  5 . 6 3 E - 0 9  

1 0 8  M A G N E T  4 . 8 9 E - 0 2  
6 7  M l  R A 1 J 1  7 . 6 0 E - 0 8  
5 9  N A H C U L  4 . 0 5 E - 0 6  
6 1  N A T  R U N  1 . 1 9 E - 1 0  

1 5 0  N E 3 G U E  5 . 6 2 L - 0 9  
1  0  S 1 D E H I T E  7  •  1  O E -  I  3  
6 b  T H E N A R  7 . 6 5 E - 0 B  
6 2  T H H N A T  1  . 2  O E - 1 0  
6 0  T K U N A  4 . 8 6 E — 1 5  

1 7 2  M A N G A N U  3 . 6 8 E  0 9  
1  7 3  P Y k O L U S T  J . 5 J E  0 0  
1 7 4  H I R N S I T E  3 . 5 J E  0 0  

< T  

3 . 6 1 E — 0 5  
7 . 3 8 E - 0 9  
3 . 8 6 E - 1 9  
3 . 6 8 E - 1 2  
3 . 8 1 E - 0 9  
1  . 6 3 c - 1 7  
7 . 6 7 E  0 4  
2 . 8 6 E - 1 1 "  
1 . 2 1 E —  4 2  
2 . 5 3 E - 0 5  
3 . 6 0 E  0 1  
7 . 2 3 E - 0 4  
1 . 6 3 E - 3 0  
7 . 8  B E —  3 8  

3 4 E  0 6  
5 7 E - 0 9  

J . 7 7 E - 0 9  
2 . 2  6 6 — 0 2  
2 . 2  J E —  0 1  
I . 7 7 E - 0 2  
8 . 2  o E - 0 6  
J . 9 8 E - 1 1  
6 . 8 7 E - 0 1  
1 . O 0 E  0 0  

1 3 E - 0 1  
4 . 1 0 E  1 8  
4 . 7 9 E  1 6  
1 . 2 3 E  1 8  

2. 
8. 

5  

C O G  I A P  

- 5 . 2 4 3 6  
- 8 . 0 4 7 7  

- 2 5  . 0 5 7 1  
-  1 7 . 2 5 0 0  

- 8 . 0 4 7 7  
-  1 6 . 2 9 6 9  

2 . 9 1 7 0  /  
- 8 . 4 0 3 6 /  

- 4 0 . 2 0 0 3  
- 5 . 2 4 4 1  
- 4 . 5 3 5 4  

5 . 8 3 4 9  
- 3 2 . 7 9 5 2  
- 4 1 . 9 9 8 3  

5 . 8 3 4 9  
- 8 . 2 4 9 2  
- i  . 3 1 0 9  
- 7 . 1 1 9 3  
- 4 . 3 9 2 1  
- 9 . 9 2 3 5  
- 8 . 2 5 0 0  

-  1 2 .  1 4 8 6  
- 7 . 1 1 6 4  
- 9 . 9 2 0 9  

-  1 4 . 3 1 3 2  
9 . 5 6 5 3  
0 . 5 4 8 1  
0 . 5 4 0 1 .  

I 

L U G  K T  

- 4 . 4 4 2 2  
- 8 . 1 3 1 9  

- 1 8 . 4 1 4 0  
- 1 1 . 4 3 3 9  

- 8 . 4 1 9 3  
- 1 6 . 7 8 7 2  

4 . 8 8 5 0  
- 1 0 . 5 4 3  0  /  
- 4 1 . 9 1 7 5  

- 4 . 5 9 7 3  
1 . 5 5 6 2  

- 3 . 1 4 0 9  
- 2 9 . 7 8 6 7  
- 3 7 . 1 0 3 5  

6 . 3 7 0 0  
— U . 0 6 b 8  
- 8 . 4 2 3 4  
- 1 . 6 4 6 1  
- 0 . 6 5 2 4  
-  1 .  7 5 3 1  
- 5 . 0 8 3 2  

-  1 0 . 4 0 0 4  
- 0 . 1 6 2 9  

0 . 2 0 3 7  
- 0 . 2 8 9 6  
I d . 6 1 2 6  
1 6 . 6 8 0 3  
1 8 . 0 9 1 0  

1 A P / K T  

1 • S U E  —  0 1  
1 . 2 1 c  0 0  
2 . 0 7 E - 0 7  
1 . 5 3 E - 0 6  
2 . 3 5 c  0 0  
3 . 0 9 c  0 0  
1  . 0 8 c  — 0 2  
1 . 3 8 E  0 2  
5 . 2 1 c  0 1  
2 . 2 6 E - 0 1  
0 . 1 O c - 0 7  
9 . 4 6 E  0 8  
9 . 8 1 E - 0 4  
1  . 2 7 E - 0 5  
2 . 9 2 E - 0 1  
6 . 5 7 E — 0 1  
1 . 3 0 c  0 7  
3 . 3 6 E - 0 6  
1  . 8 2 E - 0 4  
6 . 7 5 E - 0 9  
6 . 8 1 E - 0 4  

'  1 • 7 9 c - 0 2  
I  .  1 1 E  — 0 7  
7 . 5 1 c — 1 1  
9 . 4 7 E  -  1 5  
8 . 9 7 c -  1  0  
7 . 3 7 E -  1  T  
2 . 8 6 c -  1 0  

L O G  l A P / K f  

- 0 . 8 0 1 3 8  
0 . 0 8 4 2 0  

- 6 . 6 8 3 1 7  
- 5 . 8 1 6 1 3  

0 . 3 7 1 5 4  
0 . 4 9 0 3 7  

- 1 . 9 6 8 0 1  
2 . 1 3 9 4 1  
I . 7 1 6 7 4  

-  0  •  t > 4 6  8 1  
- b . 0 9 1 5 8  

8 . 9 7 5 8 2  
- 3 . 0 0 8 4  7  
-  4 . 8 9 4  8 5  
- 0 . 5 3 5 1 2  
- 0 . 1 8 2 3 6  

7 . 1 1 2 4 5  
- 0 . 4 7 3 2 3  
- 3 . 7 3 9 6 4  
- 8 . 1 7 0 4 2  
- 3 . 1 6 6 0 2  
-  1 . 7 4 8  1 9  
- o . 9 5 3 4 6  

- 1 0 . 1 2 4 5 3  
- 1 4 . 0 2 3 6 4  

- 9 . 0 4 7 2 9  
- 1 6 . 1 3 2 2 3  
- 1 7 . 5 4 2 9 2  

D E L  O k  

- 1 . 0 5 2 9 7  
0 . 1 1 0 6 4  

-  8 .  7 8 1 3 4  
- 7 . 6 4 2 1 0  

0 . 4 8 8 1 8  
0 . 6 4 4 3 2  

- 2 . 5 8 5 8 6  
2 . 8 1 1 0 7  
2 . 2 5 5 7 0  

-  0  •  8 4  9  6  8  
- 8 . 0 0 4 0 2  
1 1 . 7 9 3 7 7  
- 3 . 9 5 2 9 7  
- 6 . 4 3 1 5 8  
- 0 . 7 0 3 1 1  
-  0 . 2 3 9 6 2  

9 . 3 4 5 4 0  
- 7 .  1 9 1 5 4  
- 4 . 9 1 3 6 9  

- 1 0 . 7 3 5 5 1  
-  4 .  1 6  1 0 4  
- 2 . 2 9 7 0 3  
- 9 .  1 3 6 4  9  

- 1 3 . 3 0 3 1 1  
- 1 8 . 4 2 6 3 3  
- 1  1  . 8 8  7 o  7  
- 2 1 . 1 9 6 9 1  
- 2 3 . 0 5 0 4 9  



1 7 5  
1 7 6  
1 7 7  
i  7 a  
1 7 9  
1 3 0  
1 3 1  
1 3 3  
1 3 4  
1 3 5  
1  3 o  
1 9 0  
1 9  1  

N U S T 1 T 5  
3 1 X U Y I T E  
H A U S M 1 T £  
M N U H 2  
M N  O H  3  
M A N S A N I T  
R H O D O C H R  
M N C L 2  
M N C L  2 .  1 W  
M N C _ 2 , 2 t a  
M N C L 2  . 4  V .  
M N S 0 4  
M N 2 5 0 4  . 3  

S T A T E M E N T S  E X  E C U T  E D =  1 4 0 9 5  

C O R E  U S  A  C » E  

3  I A G N O S T 1 C S  

C O M P I L E  T I M E =  

3 . S 3 E  O J  
7  . 6 4 E - 1 7  
3 . 1  I E  4 5  
6  . 6 0 C - 2 0  
6 . 6 5 E - 5 2  
3 . 7 4 E - 0 9  
6  . 6 1 E —  1  1  
4 • 6 3 c — 1 0  
4 . 0 3 E -  1  0  
4 . 6 7 L - 1 0  
4 . 6 7 E - 1 0  
4 . 2 1 E - 0 8  
1  .  1 5 C - C . 7  

3 . 1 9 E  1 7  
6 • 3 6 E - 0 1  
6 . 1 7 E  6 3  
9 . 3 9 E -  1 4  
6 .  1 9 E - 3 7  
5 • 7 8 c - 0 1  
3 . 3 1 E - 1 1  
1 . 3 0 E  0 9  
5 . 2 9 E  0 5  
3 . 4 3 5  O J  
1 . 6 7 5  0 2  
1 . 2 7 E  0 3  
2 . 4 3 E - 0 5  

0 . 5 4 U 1  
- 1 6 . 1 1 6 9  

4 5 . 9 0 8 9  
-  1 9 . 1 8 0 4  
- 5 1 . 1 7 7 0  

- 8 . 0 5 8 6  
-  1  0 .  I  7 9 6  

- 9 . 3 2 9 7  
- 9 . 3 3 0 0  
- 9 . 3 3 0 3  
- 9 . 3 3 0 9  
-  7 . 3 7 5 4  

- 6 6 . 9 3 9 0  

1 7 . 5 0 4 0  
- 0 . 1 8 3 0  
6 3 . 7 9 0 1  

-  1 3 . 0 2 7 1  
- 3 6 . 2 0 8 1  

- 0 . 2 3 8 0  
- 1 0 . 4 8 0 6  

9 . 2 5 4 8  
5 . 7 2 3 5  
3 . 9 2 6 0  
2.2220 
J . 1 0 3 6  

- 4 . 6 1 4 3  

1  .  I  I E - 1 7  
1 . 1 6 E " l o  
1 . 3 1 E -  1 8  
7 . 0 3 E - 0 7  
1  . 0 7 E - 1 5  
1  . 5 1 E  — 0 8  
2 . 0 0 E  0 0  
2 .60E—19 
8 . 8 4 E - 1 6  
S . 5 4 E - 1 4  
2 . 3 0 E - 1 2  
J .  J 2 E - 1 I  
4  .  7 J E  — 6 3  

O O J E C T  C U D E =  9 5 2 3 2  B Y T E S , A K K A Y  A R 5 A =  2 7 0 0 0  B Y T E S . T O T A L  A R E A  A  V  A I L  A  t ) L c =  

- 1 6 . 9 5 5 9 2  
- 1 5 . 9 3 3 9 8  
- 1 7 . 3 8 1 2 7  
- 6 . 1 5 3 3 0  

- 1 4 . 9 6 8 9 3  
- 7 . 8 2 0 6 1  

0 .  3 0 1 0 6  
- 1 8 .  o 8 4 5 0  
- 1 5 . 0 5 3 4 7  
- 1  3 . 2 5 6 2 9  
- 1 1 . 5 5 2 9 0  
- 1  0 . 4 7 9 0 5  
- 6 2 . 3 2 4 6 9  

- 2 2 . 2 7 9 1 9  
- 2 0 . 9 3 6 4 2  
- 2 3 . 4 9 5 0 7  

- 8 . 0 8 5 1 2  
- 1 9 . 6 6 8 4 0  
- 1 0 . 2 7 5 8 8  

0 . 3 9 5 5 7  
- 2 4 . 4 1 9 0 7  
- 1 9 . 7 7 9 4 8  
- I  7 . 4 1 8 0 8  
- 1 5 . 1 7 9 9 2  
- 1  3 .  7 6 8 9 4  
- d 1 . 8 9 1 4 3  

N U M 3 G R  O F  C R R O R S =  0  

3 . 5 0  S E C . 5 X E C 0 T I O N  T I M E  =  

1 6 2 4 0 3 2  B Y T E S  

.  N U M 3 E H  O F  W A H N 1 N 6 S =  4 ,  N J M 3 E R  O F  E X T E N S I O N S :  

1 . 3 2  S E C .  1 2 . 2 2 . 5 2  F R I D A Y  1  9  J U L  8 5  •  A f F I V  -  M A R  1  9 8 0  '  V  2 L O  

C S S T O P  



T E 4 P E R A T J R E  =  1 4 . 0 0  D E G R E E S  C  ' r l  =  8 . 3 9  A N A L Y T I C A L  E P M C A T  =  1 7 . 9 7  A N A L Y T I C A L  E P M A N  

O X I D A T I O N  -  R E D U C T I O N  * * * * *  

D I S S O L V E D  O X Y G E N  =  0 . 0 0 0  M G / L  
E H  M E A S U R E D  K I T H  C A L O M E L  =  1 0 . 3 0 3 0  V 3 _ T S  F L A G  C O R A L K  P s C A . C  1 3 A V E S  
M E A S U R E D  E H  O F  Z O U E L L  S O L U T I O N  =  1 0 . 0 0 0 0  V O L T S  2  0 1 0  
C O R R E C T E D  E H  =  0 . 0 0 5 0  V O L T S  
P E  C O M P U T E D  F R O M  C O R R E C T E D  E H  =  0 . 0 9  

* * *  T O T A L  C O N C E N T R A T I O N S  O F  I N P U T  S P E C I E S  * * *  

T O T A L  L O G  T O T A L  T O T A L  
S P E C l E 5  M O L A L I T Y  M O L A L I T Y  M G / L I T R E  

—_ — 

C A  2  1 . 6 2 E - 0 3  - 2 . 7 3 9 2  7 . 3 0 E  0 1  
M G  2  3 . 1 7 E - 0 3  - 2 . 4 9 8 9  7 . 7 0 E  0 1  
N A  1  7 . 1 8 E - 0 3  - 2 . 1 4 3 b  I . 6 5 E  0 2  
K  1  « . 1 9 E - 0 4  - 3 . 0 8 6 6  3 . 2 0 E . 0 1  
C L  —  1  2 . 4 6  E — 0 3  - 2 . 6 0 9 7  8 . 7 0 E  0 1  
S 0 4  -  2  3 . 1 9 E - 0 3  - 2 . 4 9 6 4  3 . O b E  0 2  
H C 0 3  —  1  3 . 5 3 E - 0 3  - 2 . 4 5 2 6  2 . 1 S E ' 0 2  
F E  4 . 4 8 E - 0 7  - 6 . 3 4 8 6  2 . 5 0 E - 0 2  
F  3 . 6 2 E - 0 4  - 3 . 4 4 0 7  6 . 8 8 E  0 0  
N 0 3  - 1  4 . 6 6 E - 0 4  - 3 . 3 3 1 5  2 . 8 9 E  0 1  
M N  2  1 . 8 2 E - 0 7  - 6 . 7 3 9 5  1 . 0  O E — 0 2  

M O N S A N T O  M E L .  3 9  S P E C I A T I G N  U S I N G  W A T E 3 F  



• • • •DESCRIPTION OF SOLUTION • • • •  1 
A N A L Y T I C  A _  

E P X C A T  1 7 . 9 7 4  
E P M A N  1 3 . 1 7 6  

C O M P U T E D  
I 5 . 4 5  1  
1  I . 6 5 4  

E H  =  0 . 0 0 5 0  
P E  C A L C  S  *  
P E  C A L C  D O X =  
P E  S A T O  D O X  =  
T O T  A L X  = •  
E L E C T  

I N  

P E  =  0 . 0 8 9  
1 . 0 0 E  0 2  
1 . 0 0 E  0 2  
l . O O E  0 2  

3 . 5 3 E  0 0  M E Q / K G  H 2 0  
4 . 3 0 E  0 0  M E Q / K G  H 2 0  

» H  
8 . 3 9 0  

T E M P E R A T U R E  
1 4 . 0 0  O E G  C  

I O N I C  S T R E N S T r t  
2 . 0 6 E - 0 2  

A C T I V I T Y  H 2 0  =  0 . 9 9 9 6  
P C 0 2  =  O . 5 6 E - 0 4  
L O G  P C 0 2  =  - 3 . 1 8 3 1  

P 0 2  =  9 . 0 1 E - 5 4  
P C H 4  =  3 . 9 3 E - 4 7  
C 0 2  T U T  =  3 . 4 6 3 4 0 1 E - 0 3  
D E N S I T Y  =  1 . 0 0 0 0  
T O S  =  9 9 0 . 8  M G 7  L .  
C A R B O N A T E  A L X  =  3 . 5 3 E  0 0  M t D / X v .  H 2 0  

C O M P U T I N G  T H E  D I S T R I B U T I O N  3 F  S P E C I E S .  P E  =  0 . 0 8 8  
E Q U I V A L E N T  E H  =  0 . 0 0 5 V Q L T S  

D I S T R I B U T I O N  O F  S P E C I E S  

1 
2 
3  
4  

S P E C I E S  

C A  
M G  
N A  
K 

6 4  H  
5  C L  
6  S 0 4  
7  H C 0 3  

1 8  C  0 3  
8 6  H 2 C 0 3  
2 7  O H  
6 2  F  
1 9  M G O H  
2 3  M G S 0 4  A 3  
2 2  M G H C 0 3  
2 1  M G C 0 3  A 3  
2 0  M G F  
2 9  C A O H  
3 2  C A S 0 4  A 3  
3 0  C A H C 0 3  
3 1  C A C O J  A 3  
4 9  C A F  +  
4 4  N A S 0 4  
4 3  N A M C u 3  
4 2  N A C Q 3  
9 4  N A C L  
4 b  K  S U A  
9 5  K C L  
6 3  H S 0 4  
9 6  H 2 S 0 4  
9 3  H C L  

8  F E  
9  F E  

1 0  F E O H  
1 1  F E O H  

2 
2 
1 
1 
1 

- 1  
- 2  
- 1 
- 2  

0 
- 1 
- 1 

1 
0 
1 
0 
1 
1 
0 
1 
0 
1 

-1 
0 

-1 
0 

-1 
0 

-1 
0 
0 
2 
3  
2 
1 

P P M  

6 . 1  3 E  
6 . 5 2 E  
1  . 6 4 E  
3 . 1  7 E  
4 . 6  1 E -
8 . 7  O E  
2  . 4  I E  
1  . 9 7 E  
2  .  5 6 E  
1 . 9  C E  
2  . 0 4 E -
6 . 3  5 E  
1  .  1  2 E -
4 . 4  7 E  
4  .  B S E  
2 . 7  2 E  
1  . 1  2 E  
1  . 4 2 E -
3  . 3  I E  
2  . 1  7 E  
2  . 6  1  E  
1 . 18E 
6  . 0  5 E  
3  . 2  6 E  
1  .  5 4 E  
1  .  9 2 E  
9 . 1  8 E  
2 . 9  O E  
4  .  7 8 E  
2 . 3  7 E  
7  . 5 0 E  
2  .  0  2 E  
2 .  1 9 E  
7 . 4 2 E  
9  .  0  2 E  

0 1  
0 1  
02 
0 1  

- 0 6  
01 
02 
02 
00 
00 
-02 
00 
-02 

0 1  
00 
00  
00 

- 0 3  
0 1  
0 0  
00  

- 0  1  
00 

- 0 1  
- 0 1  
-02 
-01 
- 0 3  
- 0 5  
-16 
- 1 4  
-02 
- 1 5  
- 1 0  
- 0 4  

_ A L 1 T Y  L O G  M U L  

1 • 5 3 £ — 0 3  - 2 . 8 1 5 3  
2 . 6 8 E - 3  J  - 2 . 5 7 1 4  
7 . 1 2 E - 0 3  - 2 . 1 4 7 4  
9 . 1 2 E - 0 4  - 3 . 0 9 0 3  
4 . 5 8 E - 0 9  - 8 . 3 3 9 4  
2 . 4 6 E - 0 3  - 2 . 6 0 9 8  
2 . 5 2 E - 0 3  - 2 . 5 9 9 3  
J . 2 3 E - 0 3  - 2 . 4 9 0 6  
4 . 2 8 5 — 0 5  - 4 . 3 6 9 0  
3 . 0 7 E - 0 5  - 4 . 5 1 2 6  
I . 2 0 E - 0 6  - 5 . 9 2 1 0  
3 . 3 5 E - 0 4  - 3 . 4 7 5 6  
2 . 7 1 E - 0 7  - 6 . 5 6 7 1  
3 . 7 2 E - 0 4  - 3 . 4 2 9 6  
5 . 6 9 E - 0 5  - 4 . 2 4 4 5  
3 . 2 3 E - 0 5  - 4 . 4 9 0 8  
2 . 6 0 E - 0 5  - 4 . 5 8 5 5  
2 . 4 8 E - 0 8  -  7 . 6 0 5 3  
2 • 4 3 £ — 0 4  - 3 . 6 1 3 9  
2 . 1 5 E - 0 5  - 4 . 6 6 7 9  
2 . 6 1 £ - 0 5  - 4 . 5 8 2 8  
2 . 0 0 S - 3 6  - S . 7 0 0 0  
S . 0 9 £ - 0 5  - 4 . 2 9 3 5  
9 . 8 5 £ -  O b  -  5 . 0 0 6 7  
I . 8 6 £ — 0 5  - S . 7 3 0 1  
3 . J O E  — 0  7  - 6 . 4 8 1 9  
5 . 8 0 £ - 3 6  - 5 . 1 6 7 6  
3 . 8 9 S — 0 3  - 7 . 4 1 0 2  
4 . 9 3 £ - 1 0  - 9 . 3 0 7 2  
2 • 4 2 £ - 2 1  - 2 0 . 6 1 5 6  
2 . 0 6 £ - l  8  - 1 7 . 6 8 6 5  
J  .  6 J £ - 0  7  - 6 . 4 4 0 3  
3  .  9 2 £ - 2 0  - 1 9 . 4 0 6 9  
1 • 0 2 E - I  4  - 1 3 . 9 9 1 9  
1 . 2 4 £ - 0 8  - 7 . 9 0 7 0  

A C T I V I T Y  

9 . 0 1 1 1 3 E - 0 4  
1 . 5 9 8 4 2 E — 0 3  
6  . 2 1 5 2 3 E — 0 3  
7 . 0 4 9 8 8 E — 0 4  
4 . 0 7 3 8 0 E — 0 9  
2 . 1 3 1 4 4 E  — 0  3  
1 . 4 6 7 1 5 E - 0 3  
2 . 8 3 0 9 7 E - 0  3  
2 . 5 1 8 7 1 £ — 0 5  
3 . 0  8 8 5 4 E - 0 5  
1 . 0 4 0 2 6 E - 0 6  
2 . 9 0 1 1 2 E - 0 4  
2 . 3 8 6 0 3 E — 0 7  
3 . 7 3 6 8 6 E — 0 4  
4 . 9 5 2 6 3 E — 0 5  
3 . 2 A 5 0 7 L - 0 5  
2 . 2 6 4 7 4 E - 0 5  
2 . 1 d J 2 5 E - 0 8  
2  . 4 4 4 2 0 E — 0 4  
1  . 8 8 7  7 4 E - 0 5  
2 . 6 2 5 S 7 E - 0 5  
1 . 7 4 4 4 7 E - 0 6  
4 . 4 5 7  O A E — 0 5  
9 . 8 9 4 4 7 E — 0 5  
1 . 6 3 0 9 2 E — 0 6  
3 . 3 1 2 3  O E - 0  7  
5 . 9 5 5 6 0 E — 0 6  
3 . 9 0 7 1 0 E - 0 8  
4 . 2 9 8 4 9 E - 1 0  
2 . 4 3 4 8 6 E — 2 1  
2 . 0 6 8 1 4 E - 1 B  
2 . 1 6 2 3 8 E - 0 7  
1 . 3 7 1 9 2 E — 2  0  
5 . 9 5 3 1 O E - 1 5  
1 . 0 8 3 0 2 E - 0 8  

L D G  A C T  

- 3 . 0 4 5 2  
- 2 . 7 9 6 3  
- 2 . 2 0 6 5  
- 3 . 1 5 1 8  
—  B . 3 9 0 0  
- 2 . 6 7 1 3  
- 2 . 8 3 3 5  
- 2 .  5 4  8 1  
- 4 . 5 9 8 8  
- 4 . 5 1 0 2  
- 5 . 9 8 2 9  
- 3 . 5 3 7 4  
- 6 . 6 2 2 3  
- 3 . 4 2 7 5  
- 4 . 3 0 5 2  
- 4 . 4 8 8 8  
- 4 . 6 4 5 0  
- 7 . 6 6 1 5  
- 3 . 6 1 1 9  
- 4 . 7 2 4 1  
- 4 . 5 8 0 8  
- 5 . 7 5 8 3  
- 4 . 3 5 1 0  
- 5 • 0 0 4 6  
- 5 . 7 8 7 6  
- 6 . 4 7 9 9  
- 5 . 2 2 5 1  
-  7 . 4 0 8 1  
- 9 . 3 6 6 7  

- 2 0 . 6 1 3 5  
- 1 7 . 6 8 4 4  

- 6 . 6 6 5 1  
- 1 9 . 8 6 2 7  
- 1 4 . 2 2 5 3  

- 7 . 9 6 5 4  

A C T .  C O E F = .  

5 . 8 9 E - 0 1  
5 . 9 6 E - 3 1  
8 . 7 3 E - 3 1  
8 . 6 8 E - 3 1  
3 . 9 0 E - 3  1  
3 . S 8 E - 3 1  
5 . 3 3 E - 0 1  
8 . 7 6 E - 3 1  
5 . 8 9 E - 3 1  
1 . 0 1 E  J O  
8 . 5 7 E - J 1  
3 . 6 7 E - 3 1  
8.31E— 31 
I . J O E  3 0  
8 . 7 0 E - 3 1  
l . O O E  3 0  
8 . 7 2 E - 0 1  
8 . 7 9 E - 3 1  
l . O O E  3 0  
8 . 7 9 E - 3 1  
l . O O E  3 0  
8 . 7 4 E - 3 1  
6 . 7 6 E - 3 I  
l . O O E  3 0  
8 . 7 6 E - 0  1  
l . O O E  3 0  
8 . 7 6 E - 3 1  
l . O O E  0 0  
3 . 7 2 E - 3 1  
l . O O E  3 0  
l . O O E  3 0  
5 . 9 6 E - 3 I  
3 . 5 0 E - 0 1  
5.845-31 
8 . 7 4 E — 0 1  

L U G  A  C U F  

- 0 . 2 3 0 0  
- 0 . 2 2 4 9  
- 0 . 0 5 9 1  
- 0 . 0 6 1 6  
- 0 . 0 5 0 6  
- 0 . 0 6 1 6  
- 0 . 2 3 4 2  
- 0 . 0 5 7 5  
- 0 . 2 2 9 9  

0 . 0 0 2 3  
- 0 . 0 6 1 9  
- 0 . 0 6 1 9  
- 0 . 0 5 5 2  

0 . 0 0 2 1  
- 0 . 0 6 0 6  

0 . 0 0 2 1  
- 0 . 0 5 9 5  
- 0 . 0 5 6 2  

0 . 0 0 2 1  
- 0 . 0 5 6 2  

0 . 0 0 2 1  
- 0 . 0 5 8 3  
- 0 . 0 5 7 5  

0  . 0 0 2 1  
- 0 . 0 5 7 5  

0 . 0 0 2 1  
- 0 . 0 5 7 5  

0 . 0 0 2 1  
- 0 . 0 5 9 5  

0 . 0 0 2 1  
O . 0 0 2 1  

- 0 . 2 2 4 8  
- 0 . 4 5 5 8  
- 0 . 2 3 3 4  
- 0 . 0 5 8 3  



1 2  F E ( O H ) 3  - 1  
7 7  F E ( U H J  2  1  
7 8  F E ( O H ) 3  0  
7 9  F E ( 0 H ) 4  - 1  
8 0  F E  < 0 H ) 2  0  
1  5  F E S 0 4  1  
1 6  F E C L  2  
2 8  F E C L 2  1  
3 3  F E C L 3  0  
3 4  F E S 0 4  0  

1 0 1  M N  2  
1 0 2  M N  3  
1 0 6  M N O H  1  
1 0 7  M N ( 0 H ) 3  - 1  
1 1 1  M N H C 0 3  1  
1 0 9  M N S U 4  0  
1 1 0  M N ( N 0 3 ) 2  0  
1 0 3  M N C L  1  
1 0 4  M N C L 2  0  
1 0 5  M N C L 3  - 1  
1 0 8  M N F  1  
1 1 5  H M N 0 2  - 1  

3 5  N 0 3  - 1  

1  . 6 1 E —  0 7  1  a 5  1  £  —  1  2  - 1 1 . 8 2 1 6  
1 . 1 0 E - 0 5  I . 2 2 5 - 1 0  - 9 . 9 1 3 2  
1 . 1 2 E - 0 3  1  .  0 5 E  —  0 8  -  7 . 9 8 0 9  
I . 7 3 E - 0 3  1  . 4 0 5 - 0  8  - 7 . 8 5 4 5  
4 . 9 4 E - 0 7  5 . 5 0 5 - 1 2  - I  1  . 2 5 9 5  
3  a 1 3 E - 1 4  2 . 0 6 5 - 1 9  - 1 8 . 6 8 5 5  
6 . 8 4 E - 1 7  7 . 5 0 5 - 2 2  - 2 1 . 1 2 4 9  
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2 2  M G H C 0 3  1  9 . 1 8 E  0 0  1 . 0 8 2 - 0 4  - 3 . 9 6 7 8  9  3 4 0 2 5 E - 0 5  - 4  0 2 9 6  3 . 6 7 E - 3 1  - 0 . 0 6 1 9  
2 1  M G C 0 3  A O  0  1  . 9 1 E —  0 1  2.2 6 2 - 0 6  -  5 . 6 4 5 4  2  2 7 3 7 7 E - 0 5  - 5  6 4 3 3  l . O O E  3 0  0 . 0 0 22 
2 0  M G F  1  - 1 . 7 9 E  0 0  4 . 1 3 2 - 0 5  - 4 . 3 8 4 2  3  5 9 0 3 2 E - 0 5  - 4  4 4 4 9  8 . 7 0 E - 3 1  - 0 . 0 6 0 7  
2 9  C A O H  1  8 . 9 4 E - 0 5  1 . 5 7 2 - 0 9  - 8 . 8 0 4 9  1  3 7 3 6 1 E - 0  9  - 8  8 6 2 1  8 . 7 6 E - 3 1  - 0 . 0 5 7 3  
3 2  C A S 0 4  A O  0  5 . 1 0 E  0 1  3 . 7 5 2 - 0 4  - 3 . 4 2 6 1  3  7 6 7 4 4 E - 0 4  - 3  4 2 4 0  1 • O O E  3 0  0 . 0 0 2 2  
3 0  C A H C U 3  1  6 . B 3 E  0 0  5 . 7 7 E - 0 5  - 4 . 1 6 9 7  5  9 3 0 3 7 E - 0 5  - 4  2 2 6 9  8 . 7 6 E - 3 1  - 0 . 0 5 7 3  
3 1  C A C 0 3  A O  0  3 . 0 5 E - 0 1  3 . 0  5 2 -  0  6  - 5 . 5 1 5 8  3  0 6 4 5 3 E - 0 6  - 5  5 1 3 6  l . O O E  3 0  0 . 0 0 2 2  
4 9  C A F +  1  3 . 1 2 E - 0 1  5 . 2 8 2 - 0 6  - 5 . 2 7 7 1  4  6 0 6 7 5 E - 0 5  - 5  3 3 6 6  3 . 7 2 E - 3 1  - 0 . 0 5 9 5  
4 4  N A  S O 4  - 1  2  .  2  7 C  0  0  1 . 9 1 2 - 0 5  - 4 . 7 2 0 0  1  6 6 4 9 2 E - 0 5  - 4  7 7 8 6  8 . 7 4 E - 3 1  - 0 . 0 5 8 6  
4 3  N A H C 0 3  0  6 . 2 9 E - 0 1  7 . 5 0 2 - 0 6  - 5 . 1 2 5 2  7  5 J 3 0 3 E - 0 6  - 5  1 2 3 0  l . O O E  3 0  0 . 0 0 2 2  
4 2  N A C 0 3  - 1  4 • 3  E E  —  0 3  5 . 2 8 2  — C  8  - 7 . 2 7 7 4  4  6 1 3 2 7 E - 0 8  - 7  3 3 6 0  8 . 7 4 E - 0 1  - 0 . 0 5 8 6  
9 4  N  A C L  0  7 . 0 7 E - 0 3  1 . 2 1 2 - 0 7  - 6 . 9 1 6 9  1  2 1 7 0 2 E - 0 7  - 6  9 1 4 7  l . O O E  3 0  0 . 0 0 2 2  
4 6  K S 0 4  - 1  5 . 7  4 E  — 0 1  4 . 2 5 2 - 0 5  - 5 . 3 7 1 6  3  7 1 4 1 3 E - 0 5  - 5  4 3 0 1  8 . 7 4 E - 0 1  - 0 . 0 5 3 6  
9 5  K C L  0  1 . 7 6 E - 0 3  2 . 3  3 E - O d  - 7 . 6 2 2 6  2  3 9 6 6 7 E - 0 3  -  7  6 2 0 4  l . O O E  0 0  0 . 0 0 2 2  
6 3  H S 0 4  - 1  1 . 1 7 E - 0 3  1 . 2 1 2 - 0 8  - 7 . 9 1 7 5  1  0 5 1 6 6 L - 0 8  - 7  9 7 8 1  8 . 7 0 E - 3 1  - 0 . 0 6 0 7  
9 6  H 2 S 0 4  0  1 . 5 6 E - 1 3  1 . 6 0 2 - 1 3  - 1 7 . 7 9 7 1  1  6 0 3 3 7 E — 1 8  - 1  7  7 9 5 0  l . O O E  3 0  0 . 0 0 2 2  
9 3  H C L  0  1 . 8 0 E - I 2  4 . 9 5 2 - 1 7  - 1 6 . 3 0 5 2  4  9 7 6 9 3 E - 1 7  - 1 6  3 0 3 0  l . O O E  3 0  0 . 0  0 2 2  

8  F E  2  2 . 2 3 E - 0 2  4 . 0 0 2 - 0 7  - 6 . 3 9 8 4  2  3 5 8 2 1 E  — 0 7  - 6  6 2  7 4  5 . 9 0 E - 3 1  - 0 . 2 2 9 0  
9  F E  3  5 . 2 4 E - 1 3  9 . 3  9 2  —  1 3  - 1 7 . 0 2 7 3  3  2 2 9 8 3 E — 1 8  - 1  7  4 9 0 8  3 . 4 4 E - 3 1  - 0 .  4 6 3 5  

1 0  F E O H  2  6 . 5 5 L - 0 9  9 . 0 1 2 - 1 4  - 1 3 . 0 4 5 5  5  2 0 7 1 4 E — 1 4  - 1  3  2 8 3 4  5 . 7 8 E - 3 1  - 0 . 2 3 7 9  
1  1  F E O H  1  3 . 6 6 E - 0 5  5 . 0 3 2 - 1 0  - 9 . 2 9 8 2  4  3 8 S 2 8 E — 1 0  - 9  3 5 7 7  8  *  7 2  E — 3  1  - 0 . 0 5 9 5  



9 . 0 3 E - 1 2  
3 . 5 7 E - 0 6  
I . 3 5 E - 0 5  
7 . 7 6 E - 0 7  
7 . 4 3 E - 1 0  
6 . 7 2 E - 1 2  
1 . 4 5 E - 1 4  
3 . 9 6 E - 1 6  
B . 2 6 E - 2 0  
7  . 2 6 E - 0 3  
8 • 1 7 E - 0 3  
2 . 1 8 E - 2 6  
7 . 8 6 E - 0 7  
3 . 7 3 E - 1 7  
3 . 1 8 E - 0 3  
7 . 0 7 E - 0 4  
2 . 1 t E - 0 9  
7 . 0  2 E — 0 5  
4  . 3 9 E - 0 8  
5 . 5 7 E - 1 1  
2 . 3  8 E  —  0 5  
2 . 4 4 E - 1 6  
2 . 4 6 E  0 1  

M O N S A N T O  M O R B U S  S P R I N G  S P E C I A T I O N  U S I N G  W A T  E O F  

1 2  F E ( O H ) 3  -  1  
7 7  F E ( O H ) 2  1  
7 8  F E 1 0 H I 3  0  
7 9  F E ( O N ) 4  - 1  
0 0  F E 1  O H ) 2  0  
1 5  F E S 0 4  1  
1  6  F E C L  2  
2 8  F E C L 2  1  
3 3  F E C L 3  0  
3 4  F E S 0 4  0  

1 0 1  M N  2  
1 0 2  M N  3  
1 0 6  M N U H  1  
1 0 7  M N ( O H ) 3  - 1  
1  1 1  M N H C O J  1  
1 0 9  M N S Q 4  0  
1  1  0  M N  <  N 0 3 ) 2  0  
1 0 3  M N C L  1  
1  0 4  M N C L 2  0  
1 0 5  M N C L 3  - 1  
1  0 8  M N F  1  
1 1 5  H M N 0 2  - 1  

8 5  N 0 3  - 1  

3 . 4 6 E - 1 7  - 1 6 . 0 7 2 8  7 . 3 7 4 0 3 E - 1  7  
3 . 9 8 E - 1  1  - 1 0 . 4 0 0 2  3 . 4 7 7  1 4 E - 1 1  
1 . 2 6 5 - 1 0  - 9 . 8 9 9 1  1 . 2 6 7 8 6 E - 1 0  
5 • 2 9 E -  1 2  - 1 1 . 2 0 1 5  5 . 4  9 4  4 0 E — 1 2  
3 . 2 8 E - 1 5  - 1 4 . 0 8  1 9  B . 3 2 2 1 2 E - 1 5  
4 . 4 3 E - 1 7  - 1 6 .  3 5 3 9  3 . 8 5 9 8 3 E - 1 7  
1 . 6 0 E - 1 9  - 1 8 . 7 9 7 1  9 . 2 2 3 9 7 E - 2 0  
3 . 1 3 E - 2 1  - 2 0 . 5 0 4 8  2 . 7 2 7  0 6 E — 2 1  
5 . 1 0 E - 2 5  - 2 4 . 2 9 2 4  5 . 1 2 6 2 6 E - 2  5  
4 . 7  O E - 0 3  - 7 . 3 2 0 3  4 . 0 0 7 1 9 E — 0 8  
i . 4 9 5 - 0 7  - 6 . 8 2 7 0  8 . 7 8 8 7 4 E - 0 9  
3 . 9 7 5 - 3 1  - 3 0 . 4 0 0 9  1 . 3 6 6 4 5 E - 3 1  
1 . 1 0 5 - 1 1  - 1 0 . 9 6 0 5  9 . 5 5 0 3 5 E - 1 2  
3 . 5 2 5 - 2 2  - 2 1 . 4 5 3 3  3 . 0  7 0  4 5 E - 2 2  
2 . 7 5 5 - 0 8  - 7 . 5 6 0 9  2 . J 9 6 9 1 E - 0 8  
4 . 6 9 E - 0 9  - 8 . 3 2 9 1  4 . 7 1 0 5 5 E — 0 9  
1 . 2 1 5 - 1 4  - 1 3 . 9 1 8 1  1 . 2 1 3 6 7 E - 1 4  
7 . 7 7 5 - 1 0  - 9 . 1 0 9 5  6 . 7 7 6 1 O E — 1 0  
3 . 4 9 E - 1 3  - 1 2 . 4 5 7 1  3 • 5 0 8 2 1 E — 1 3  
3 . 4 6 E - 1 6  - 1 5 . 4 6 1 3  3 . 0 1 4 3 4 E - 1 5  
3 . 2 2 E - 1 0  - 9 . 4 9 1 6  2 . 8 1 1 0  7 E - 1 0  
2 . 7 7 E - 2 1  - 2 0 . 5 5 6 9  2 . 4 1 8 8 9 E - 2 1  
3 . 9 8 E - 0 4  -  3 . 4 0 0 5  3 . 4 2 7 9 0 E - 0 4  

P H A S E  1 A P  

1  8  A N H Y O R 1 T  2  . 0 4 5 - 3 5  
2 2  A R A G U N  I T  2 . 6 5 E - 3 9  

1 5  1  A R T  I N  6 . 0 4 5 - 2 7  
2 0  U H U C I T t  2 . 4 3 E - 1 8  
1  3  C A L C I T E  2  .  6 5 E - 3  9  
1  2  D 3 L 3 M I T E  7 . 4 7 E - 1 8  

1 1 3  F E 0 H 3 A  2 . 4 5 E  3 3  
6 3  F - U O R  3 . 1 2 E - 1 0  

1 1  1  G D E T H  1 . 8 7 5 - 4 0  
1  9  G Y P S U M  2 . 0 4 E - 3 5  
6 5  H A L  I  T E  4 . 8 7 L - 0 O  

1  3 9  H E  M A T  1  6 . O O E  3 6  
1  1  8  H U N T I T E  5 . 9 5 E - 3 5  

3 9  H Y  3  M A G  5 . 4 5 E - 4 4  
1  1  0  M A G H E M  6 . O O E  3 6  

1  1  M A G N E S I T  2 . 8 2 E - 0 9  
1  0 8  M A G N E T  2 . 3 1 E - 0  2  

6 7  M I R A I 3 1  8  . 6 7 E - 3 9  
5 9  N A H C O - 1 . 3 4 E - 0 5  
5 1  N A T R O N  1 . 1 3 E - 1  1  

1 5 0  N E S 3 U E  2 . 8 2 5 - 0 9  
1  0  S 1 3 E K 1 T E  4 . 0 9 E " 1 3  
6 6  T H E N A R  8 . 7 0 E - 3 9  
5 2  T H R N A T  1 .  1 3 E - 1 1  
5 0  T R U N A  1 . 5 1 E - 1 6  

I  7 2  M A N 3 A N U  7 . 3 1 E  0 5  
1  7 3  P Y R 3 L U S T  2 . 5 0 E - 0 1  
1  7 4  B I R N S 1 T E  2  . 5 O E - 0  1  

< r  L U G  1 A P  L O G  A T  

3 . 6 1 E - 0 5  - 5 . 6 9 0 8  - A . 4 4 2 2  
7 . J 8 E - 0 9  - 8 . S 7 6 9  - 8 . 1 3 1 9  
3 . 8 6 L - 1 9  - 2 6 . 2 1 8 9  - 1 8 . 4 1 4 0  
3 . 6 8 E - 1 2  -  1 7 . 6 1 4 3  - 1  1 . 4 3 3 9  
3 . 8 1 E - 0 9  - 8 .  5 7 6 9  - 8 . 4 1 9 3  
1 . 6 3 E - 1 7  -  1 7 . 1 2 6 5  - 1 6 . 7 8 7 2  
7 . 6 7 E  0 4  3 . 3 8 8 7  4 . 8 8 5 0  
2 . 8 6 E — 1  I - 9 . 5 0 6 0 ^  — 1 0 . 5 4 3 0  
1 . 2 1 E - 4 2  - 3 9 . 7 2 9 2  - 4 1 . 9 1 7 5  
2 . 5 3  E — 0 5  - 5 . 6 9 1 1  - 4 . 5 9 7 3  
3 .  O O E  0 1  - 5 . 3 1 2 7  1 . 5 5 6 2  
7 . 2 3 E - 0 4  6 . 7 7 7 9  - 3 .  1 4 0 9  
1 . O 3 E - 3 0  - 3 4 . 2 2 5 7  - 2 9 . 7 8 6 7  
7 . 8 8 E - 3 8  -  4  3  •  2  6 3  5  - 3 7 . 1 0 3 5  
2 . 3 4 E  0 6  6 . 7 7 7 9  6 . 3 7 0 0  
8 . 5 7 E - 0 9  - 8 . 5 4 9 6  - 3 . 0 6 6 8  
3 . 7 7 E - 0 9  -  1  . 6 3 7 0  - 8 . 4 2 3 4  
2 . 2 6 E - 0 2  - 8 . 0 6 2 0  —  1 . 6 4  6  1  
2 . 2 3 E — 0 1  - 4 . 8 7 J 0  - 0 . 6 5 2 4  
1 . 7 7 E - 0 2  -  1 0 . 9 4 8 1  -  1 .  7 5  3 1  
3 . 2 6 E - 0 6  - 8 . 5 5 0 1  - 5 . 0 8 3 2  
3 . 9 8 E - 1 1  -  1 2 . 3 8 8 4  - 1 0 . 4 0 0 4  
6 . 3 7 E - 0 1  - 8 . 0 6 0 5  - 0 . 1 6 2 9  
1 . 5 0 5  0 0  -  1 0 . 9 4 6 7  0 . 2 0 3 7  
5 . 1 3 E - 0 1  -  1 5 . 8 1 9 9  - 0 . 2 8 9 6  
4 . 1 0 E  1 8  6 . 8 6 3 8  1 8 . 6 1 2 6  
4 . 7 9 E  1 6  - 0 . 6 0 2 8  1 6 . 6 8 0 3  
1 . 2 3 E  1 8  - 0 . b 0 2 8  1 8 . 0 9 1 0  

- - - - " -4T T 
- 1 5 . 1 3 2 3  8 .  7 2 E - J 1  - 0 . 0 5 9 5  
- 1 0 . 4 5 8 8  8 . 7 4 E - 3 1  - 0 . 0 5 3 6  

- 9 . 8 9 6 9  l . O O E  0 0  0 . 0 0 2 2  
- 1 1 . 2 6 0 1  8 . 7 4 G - 3 1  - 0 . 0 5 8 6  
- 1  4 . 0 7 9 8  l . O O E  3 0  0 . 0 0 2 2  
- 1 6 . 4 1 3 4  8 . 7 2 E - 0 1  - 0 . 0 5 9 5  
- 1 9 . 0 3 5 1  5 . 7 8 E - 3 1  - 0 . 2 3 7 9  
- 2 0 . 5 6 4 3  8 . 7 2 E - 3 1  - 0 . 0 5 9 5  
- 2 4  . 2 9 0 2  l . O O E  3 0  0 . 0 0 2 2  

- 7 . 3 1 8 1  1 . O O E  3 0  0 . 0  0 2 2  
- 7 . 0 5 6 1  5 . 9 0 E - 3 1  - 0 . 2 2 9 0  

- 3 0 . 8 6 4 4  3 . 4 4 E - 3 1  - 0 . 4 6 3 5  
- 1 1 . 0 2 0 0  8 . 7 2 E - 3 1  - 0 . 0 5 9 5  
- 2 1 . 5 1 2 8  8 . 7 2 E - 0  I  - 0 . 0 5 9 5  

- 7 . 6 2 0 3  9 . 7 2 E - 3 1  - 0 . 0 5 9 5  
- 8 . 3 2 6 9  l . O O E  3 0  0 . 0 0 2 2  

- 1 3 . 9 1 5 9  l . O O E  3 0  0 . 3 0 2 2  
- 9 . 1 6 9 0  8 . 7 2 E - 3 1  - 0 . 0 5 9 5  

- 1 2 . 4 5 4 9  l . O O E  0 0  0 . 0 0 2 2  
- 1 5 . 5 2 0 8  8 . 7 2 E - 3 1  - 0 . 0 5 9 5  

- 9 . 5 5 1 1  8 . 7 2 E - 3 1  - 0 . 0 5 9 5  
- 2 0 . 6 1 6 4  8 .  7 2 1 5 - 0  1  - 0 . 0 5 9 5  
- 3 . 4 6 5 0  8 . 5 2 E - 3 1  - 0 . 0 6 4 5  

I A P / A T  

5 . 6 4 E - 0 2  
3 . 5 9 E - 0 1  
1  . 5 7 E - 0 8  
b . 6 0 E — 0 7  
6 . 9 6 E — 0 1  
4  . 5 3 E - 0 1  
3 . 1 9  5  —  0 2  
1 . 0 9 E  0 1 —  
1 . 5 4 E  0 2 -
8  .  0 5  E  —  0 2  
1  . 3 5  E  —  0  7  
6 . J O E  0 9  
3 . 6 4 E - 0 5  
6 . 9 2 E - 0 7  
2 . 5 6 E  0 0 "  
3 . 2 9 E - 0 1  
6.11E 06 
3 . 8 4  E  —  0 7  
6 . 0 2 E - 0 5  
6 . J O E — 1 0  
3 . 4 1 £ - 0 4  
1 . 0 3 E - 0 2  
1 . 2 7 E - 0 0  
7 . 0 7 E - 1 2  
2 . 9 5 E - 1 6  
1  . 7 8 5 - 1 2  
5 . 2 1 E - 1 3  
2 . 0 2 5 - 1 9  

L O G  1 A P  / <  T  

- 1 . 2 4 8 6 6  
- 0 . 4 4 4 9 8  
-  7 . 8 0 4 9 6  
- 6 . 1 3 0 4 1  
- 0 . I  5  7 6 5  
- 0 . 3 3 9 2 5  
- 1 . 4 9 6 2 3  

1 . 0 3 6 9 8  
2 . 1 3 8 3 2  

- 1 . 0 9 3 8 1  
- 6 . 6 6 8 9 2  

9 .  9 1  8 d 4  
- 4 . 4 3 9 0 1  
- 6 . 1 6 0 1 0  

0 . 4 0 7 9 1  
- 0 . 4 8 2 8 2  

6 . 7 8 6 3 9  
- 6 . 4 1 S 9 0  
- 4 . 2 2 0 5 3  
- 9 . 1 9 5 0 0  
— 3 . 4 6 6 3 5  
-  1 . 9 3 8 0 5  
- 7 .  3 9 7 5 3  

- 1  1 .  1 5 0 3 7  
- 1 5 . 5 3 0 2 0  
- 1 1 . 7 4 8 7 9  
- 1 7 . 2 8 3 0 5  
- 1 8 . 6 9 3 7 4  

D E L G R  

-  1 . 6 4 0 6 8  
- 0 . 5 3 4 6 9  

- I  0 . 2 5 5 3 2  
- 8 . 1 2 0 7 4  
- 0 . 2 0 7 1 4  
- 0 . 4 4 5 7 8  
-  1  . 9 6 6 0 4  
- . 1  . 3 6 2 5 4  
2 . 8 7 5 3 4  

- 1 . 4 3 7 2 2  
- 9 . 0 2 5 4 1  
1 3 . 0 3 2 0 5  
- 5 • 8 3 2 6 3  
-  8 . 0 9 4 0 5  

0 . 5 3 5 9 7  
- 0 . 6 3 4 4 0  

8 . 9 1 6 9 7  
- 0 . 4 3 0 1 6  
- 5 . 5 4 5 6 2  

- I  2 . 0 3 1 7 5  
- 4 . 5 5 5 2 6  
- 2 . 6 1 2 1 9  

- 1 0 . 3 7 6 9 5  
- 1 4 . 6 5 1 0 1  
- 2 0 . 4 0 5 9 9  
- 1 5 . 4 3 7 3 1  
- 2 2 . 7 0 9 0 3  
- 2 4 . 5 6 2 6 1  

1 



1 7 5  
1  7  o  
1 7 7  
1 7 3  
1 7 9  
1  3 0  
1 3 1  
1 3 3  
1 3 4  
I B S  
1 3 6  
1 9 0  
1 9  1  

T A T E M E N T S  E X E C U T E D *  

M U S T  I T  E  
U 1 X 3 Y I T E  
H A U S M I T E  
M M 3 H 2  
M N D H 3  
M A N 3 A N I T  
R H O D U C H R  
M N C - 2  
M N C L 2 .  1 W  
M N C - 2 . 2 H  
M N C U 2 • 4 W  
M N S 3 4  
M N 2 S 0 4 . 3  

1 4 0 9 5  

2 . 5 0 E - 0 1  
1  . 0 7 E - 2 0  
2 . 2 7 E  3 9  
1 . J 1 E - 2 2  
7 . 8 9 E - 5 4  
I . 0 4 E - 1 0  
1 • 5 2 E -  1  3  
3 . I 9 E - 1 3  
3 . 1 9 E - 1 3  
3 . 1 9 E - 1 3  
3 . 1 9 E - 1 3  
1 . 1 7 E - 1 0  
4 . 4 3 E - 7 1  

3 . 1 9 E  1 7  
6 . 5 6 E - 0 1  
6 . 1 7 E  6 3  
9 . 3 9 E - 1 4  
6 .  1 9 E - 3 7  
5 . 7 8 E - 0 1  
3 . 3 1 E - 1 1  
1 . 8 0 E  0 9  
5 . 2 9 E  0 5  
S . 4 3 E  0 3  
1 . 6 7 E  0 2  
1 . 2 7 E  0 3  
2 . 4 3 E - 0 5  

O R E  U S A G E  O B J E C T  C O D E *  9 5 2 3 2  B Y T E S , A R R A Y  A R E A *  

I A G N O S T 1 C  S  N U M 3 E R  O F  E R R O R S *  0  

O M P I L E  T I M E *  3 . 5 5  S E C , E X E C U T I O N  T I M E *  

- 0 . 6 0 2 8  
- 1 9 . 9 6 9 3  
3 9 . 3 5 5 1  

- 2 1 . 8 8 1 3  
- 5 3 . 1 0 3 0  
- 9 . 9 8 4 7  

- 1 2 . 8 1 7 1  
- 1 2 . 4 9 6 0  
-  1 2 . 4 9 6 1  
- 1 2 . 4 9 6 3  
- 1 2 . 4 9 6 b  
- 9 . 9 3 1 0  

- 7 0 . 3 5 3 7  

1 7 . 5 0 4 0  
- 0 . 1 8 3 0  
6 3 . 7 9 0 1  

- 1 3 .  0 2  7 1  
- 3 6 . 2 0 8 1  

- 0 . 2 3 8 0  
- 1 0 . 4 8 0 6  

9 . 2 5 4 8  
5 . 7 2 3 5  
3 .  9 2 6 0  
2.2220 
3 .  1 0 3 6  

- 4 . 6 1 4 3  

7 . 8 2 E - 1 9  
1 . 6 4 E - 2 0  
3 . 6 7 E - 2 5  
1  . 4 3 E - 0 9  
1  .  2  7 E  —  1 7  
1  . 7 9 E - 1 0  
4 . 6 1 E — 0 3  
1  . 7 8 E - 2 2  
6 . 0 3 E - 1 9  
3 . 7 3 E - 1 7  
I  . 9 1 5 - 1 5  
9 . 2 3 E - 1 4  
1  . 8 2 E - 6 6  

- 1 8 .  I  0 6 7 4  
- 1 9 . 7 3 6 3 0  
- 2 4 . 4 3 5 0 7  
- 8 . 8 5 4 6 6  

- 1  6 .  8 9 4 8 3  
- 9 . 7 4 6 7 1  
- 2 . 3 3 6 4 8  

- 2 1 . 7 5 0 7 5  
- 1 8 . 2 1 9 5 7  
- 1 6 . 4 2 2 2 6  
- 1 4 . 7 1 8 5 9  
- 1 3 . 0 3 4 6 3  
- 6 5 . 7 3 9 4 0  

- 2 3 . 7 9 1 3 1  
- 2 5 . 9 9 8 1 7  
- 3 2 . 1 0 6 4 3  
- 1 1 . 6 3 4 5 6  
- 2 2 .  1 9 9 0 1  
- 1 2 . 8 0 6 6 8  

- 3 . 0 7 0 0 1  
- 2 8 . 5 7 9 3 6  
- 2 3 . 9 3 9 5 8  
- 2 1  . 5 7 7 9 9  
- 1 9 . 3 3 9 4 6  
- 1 7 . 1 2 6 8 9  
- 3 6 . 3 7 8 1 7  

2 7 0 0 0  B Y T E S . T O T A L  A R E A  A V A I L A B L E *  1 6 2 4 0 3 2  B Y T E S  

N U M B E R  O F  E A R N I N G S *  

1 . 3 2  S E C .  1 7 . S 9 . S 6  

4 .  N U M B E R  O F  E X T E N S I O N S *  

F R I D A Y  1 9  J U L  8 5  K A T F 1 V  -  M A R  1 9 8 0  V 2 L 0  

C S S T O P  



M 0 N S A N 1  S P E C  I  A T  I O N  U S I N G  W A T E Q *  

INITIAL SOLUTION 

T E 4 P E R A T J R E  =  1 4 . 0 0  D E G R E E S  C  

O X I D A T I O N  -  R E D U C T I O N  4 * * 4 4  

3H = 6.99 A N A L Y T I C A L  E P M C A T  =  1 4 . 9 2  A N A L Y T I C A L  E P M A N  =  1 4 . 2 5  

D I S S O L V E D  O X Y G E N  =  0 . 0 0 0  M G / L  
E H  M E A S UR E D  4 1 T H  C A L O M E L  =  1 0 . 3 0 3 0  V DlT S  
M E A S U R E D  E H  O r  Z O B E L L  S O L U T I O N  =  1 0 . 3 0 0 0  V O L T S  
C O R R E C T E D  E H  =  0 . 1 2 1 0  V O L T S  
P E  C O M P U T E D  F R O M  C O R R E C T E D  E H  =  2 . 1 2  

FLAG 
2 

C O R A L K  
0 

P E C A . C  
1 

D A V E S  
0 

* 4 *  T O T A L  C O N C E N T R A T I O N S  U F  I N P U T  S P E C I E S  4 4 *  

S P E C I E S  
T O T A L  

M U L A L 1 T Y  
L O G  T O T A L  
M O L A L I T Y  

T O T A L  
M G / L I T R C  

C A  
M G  
N A  
K 
C L  
S O  4  
I I C 0 3  
F E  
F  
N l ) J  
M N  

3.07E-03 
3.01E—03 
2.26E-03 
5.  12 E-04 
1 .58E-03 
3.  03E-03 
S.84C-03 
4.  48E-07 
3.96E-04 
3.77E-04 
1.62E-07 

•2.5126 
-2.5221 
-2.6451 
-3.2907 
-2.8010 
-2.5182 
•2.2336 
-6.3486 
•3.4021 
•3.4235 
-6.7395 

1.23E 02 
7.3 OE 01 
5.2 OE 01 
2.00E 01 
5.60E 01 
2.91E 02 
J.56E 02 
2.50E-02 
7.52E 00 
2.34E 01 
1.00E-02 

M O N S A N T O  S * G  S 3 E C I 4 T 1 0 N  U S I N G  l «  A T E Q F  



••••DESCRIPTION 0s S0-UT10N 
1 

A N A L Y T I C  A .  
£ P M C A T  1 4 . 9 1 3  
E P M A N  1 4 . 2 4 5  

C O M P U T E D  
1 3 . 2 7 2  
12.600 

E H  =  0 . 1 2 1 0  
P E  C A L C  S  =  
P E  C A L C  0 0 X =  
P E  S A T O  0 0 X =  
T O T  A L K  =  
E L E C T  

P E  »  2 . 1 2 4  
1 . 0 0 E  0 2  
l . O O E  0 2  
l . O O E  0 2  

5 . 8 4 E  0 0  M E Q / K G  H 2 0  
6 . 7 3 E - 0 1  M E Q / K G  H 2 0  

P H  
6 . 9 9 0  

T E M P E R A T U R E  
1 4 . 0 0  O E G  C  

IONIC STRENGTH 
2 . 0 2 E - 0 2  

A C T I V I T Y  H 2 0  =  0 . 9 9 9 7  
P C 0 2  =  2 . 8 9 E - 0 2  
L O G  P C Q 2  =  - 1 . 5 3 9 4  

p ( j  i =  3 . 1 5 E - 5 1  
P C H 4  =  1 . 4 2 E — 5 0  
C 0 2  T O T  =  7 . 1 8 9 9 6 7 E  —  0 3  
D E N S I T Y  =  1 . 0 0 0 0  
T D S  =  1 0 0 1 . 9  M G / L  
C A R B O N A T E  A L K  =  

I N  C U M P U T I N G  T H E  D I S T R I B U T I O N  3 F  S P E - l c S .  
P E  =  2 . 1 2 4  E Q U I V A L E N T  E H  =  

5 . 8 4 E  0 0  M 6 U / K G  H 2 3  

. 1 2 1  V O L T S  

D I S T R I B U T I O N  O F  S P E C I E S  

S P E C I E S  

1  C A  2  
2  M G  2  
3  N A  1  
4  K  1  

6 4  H  1  
5  C L  - 1  
6  S 0 4  - 2  
7  H C 0 3  -  1  

1  8  C O J  - 2  
8 b  H 2 C 0 3  0  
2 7  O H  -  1  
6 2  F  -  1  
1 9  M G C i r l  1  
2 3  M G S 0 4  A 3  0  
2 2  M G H C U 3  1  
2 1  M G C 0  3  A 3  0  
2 0  M G F  1  
2 9  C A G H  1  
3 2  C A S 0 4  A 3  0  
3 0  C A H C 0 3  1  
3  1  C A C U 3  A 3  0  
4 9  C A F  +  1  
4 4  N A S 0 4  - 1  
4 3  N A H C 0 3  0  
4 2  N  A C 0 3  - 1  
9 4  N  A C L  0  
4 6  K S U 4  - 1  
9 5  K C L  0  
6 3  H S  0 4  - 1  
9 6  H 2 S 0 4  0  
9 3  H C L  0  

8  F E  2  
9  F E  3  

1 0  F E O H  2  
1  1  F E O H  1  

P P M  

1  , 0 5 E  0 2  
5 . 2 0 E  0 1  
5 . 1 5 E  0 1  
1 . 9 8 E  0 1  
1  . 1 6 E - 0 4  
5 . 6 C E  0 1  
2 . 2 1 E  0 2  
3 . 4 5 E  0 2  
I . 7 8 E - 0 1  
3 . 3  8 E  0 1  
3 . 1 0 E - 0 4  
6 . 9 3 E  0 0  
• . 2 5 E - 0 4  
3 . 9 3 E  0 1  
8 . 1 2 E  0 0  
l  .a i t -o i  
1 . 1 7 E  0 0  
9 . 6 6 E - 0 5  
5 . 2 2 E  0 1  
6 . 5 2 E  0 0  
3  .  1 3 E - 0 1  
2 . 2  I E  — 0 1  
1 • 7 5 E  0 0  
4 . 5 7 E - 0 1  
3 . 3 9 E - 0 3  
3 . 9  I E - 0 3  
5 . 2 8 E - 0 1  
1 . 1 7 E - 0 3  
1 . 1 0 E - 0 3  
1 . 3 6 E - 1 3  
1  . 2  I E — 1 2  
2 . 2  2 E  — 0 2  
2 . 6 0 E - 1 3  
3 . 5 2 6 - 0 9  
3 . 9 5 E - 0 5  

M 3 . A I . 1 T Y  

2 . 6 2 E -
2 . 5 5 E -
2 . 2 4 E -
5 . 0 8 E -
1 . 1 5 E -
1 . 5 8 E -
2 . 3 0 E -
5 . 6 6 E -
2 . 9 7 5 -
1 . 3 5 E -
•.771-
3 . 6 5 E -
l . 0 3 E -
3 . 2 7 E -
9 . 5 3 E -
2 . 1 5 E -
2 . 7 1 c -
1 . 6 9 c -
3 . 8 4 E -
S . 4 6 E -
3 . 1 3 E -
3 • 7 4  £  -
I  . 4 7 6 -
5  .  4 4  E  
4  .  0 9 £  
5  .  7 0 E  
3  .  9 1  £  
1  •  5 7 £  
1 .14 6 
1  . 4  I E  
3 . 3 3 £  
3 . 9 9 6  
4 • 66E 
4  .  8 4 E  
5 . 4 J E  

0 3  
3 3  
0 3  
0 4  
0 7  
0 3  
0 3  
0 3  
06 
0 3  
-08 
- 0 4  
-08 
- 0 4  
-05 
- 0 6  
- 0 5  
- 3 9  
- 0 4  
- 3 5  
- 0 6  
-06 
- 0 5  
- O o  
-OB 
- 0 8  
-06 
- O B  
- 3 3  
-18  
- 1  7  
- 0 7  
-13 
- 1 4  
- 1 0  

L O G  M O L  

- 2 . 5 8 2 3  
- 2 . S 9 2 7  
- 2 . 6 4 9 0  
- 3 . 2 9 4 1  
- 6 . 9 3 9 7  
- 2 . 8 0 1 1  
- 2 . 6 3 7 7  
- 2 . 2 4 7 3  
- 5 . 5 2 6 9  
- 2 . 8 6 8 8  
- 7 . 3 2 1 5  
- 3 . 4 3 7 3  .  
- 7 . 9 8 7 2  
- 3 . 4 8 5 9  
- 4 • 0 2 1 0  
— 5 . 6 6 6 8  
-  4 • 5 6 6 9  
- 8 . 7 7 1 0  
- 3 . 4 1 5 9  
- 4 . 1 8 9 9  
- 5 . 5 0 4 5  
- 5 . 4 2 7 0  
— 4 . 8 3 1 6  
- 5 . 2 6 4 1  
- 7 . 3 8 7 9  
- 7 . 1 7 3 8  
—  5 . 4 0 8 0  
- 7 . 8 0 4 3  
- 7 • 9 4 4 3  

- 1 7 . 8 5 2 2  
- 1 6 . 4 7 7 2  

- 6 . 3 9 9 5  
- 1 7 . 3 3 1 6  
- 1 3 . 3 1 5 4  

- 9 . 2 6 5 1  

A C T I V I T Y  

t • 5 4 6 7 0 E - 0 3  
1 . 5 2 7 3 8 E - 0 3  
1 . 9 6 0 3 2 E - 0 3  
4 . 4 1 4  0 7 E  — 0 4  
1 . 0 2 3 2 9 E - 0 7  
1 • 3  7 3 6 1 E - 0 3  
1 . 3 4 8 S 2 E - 0 3  
4 . 9 6 1 7 3 E — 0 3  
1 . 7 5 7 4 2 E - 0 6  
1 . 3 5 9 7 3 6 - 0 3  
4 . 1 4 1 5 3 E - 0 8  
3 .  1 7 2 1 0 E - 0 4  
9 . 0 7 7 1 6 E — 0 9  
3 . 2 8 2  0 5 E - 0  4  
8 . 2 9 4 4 5 E - 0 5  
2 . 1 6 3 5 9 E - 0 6  
2 . 3 6 6 2 2 6 - 0 5  
1 . 4  8 9 8 3 E — 0 9  
3 . 8 5 6  0 8 E - 0  4  
5 . 6 7 8 9 1 E - 0 5  
3 . 1 4 4 4 6 E — 0 6  
3 . 2  7 3  9 4 E  —  0 5  
1 . 2 9 2 1 1 E - 0 5  
5 . 4 6 9 6 5 E - 0 6  
3 . 5 8 9 2 0 E - 0 8  
6 . 7 3 2 7 0 E — 0 8  
3 • 4 2 7 4 1 E - 0 6  
1 . 5 7 6 5 3 E - 0 8  
9 . 9 2 4 3 2 6 - 0 9  
1  . 4 1 2  0 8 E - 1 3  
3  .  3 4 7 8 9 E — 1 7  
2 . 3 8 3 5 6 E - 0 7  
1 . 6 4 2 3 5 6 - 1 8  
2 . 8  3 7 2 8 E - 1 4  
4 • 7 5 2  8 3 E - 1 0  

. 3 6  A C T  

- 2 . 8 1 0 6  
- 2 . 8 1 6 1  
- 2 . 7 0 7 7  
- 3 . 3 5 5 2  
- 6 . 9 9 0 0  
- 2 . 8 6 2 1  
- 2 . 8 7 0 1  
- 2 . 3 0 4 4  
- S . 7 5 5 1  
- 2 . 8 6 6 5  
- 7 . 3 8 2 8  
- 3 . 4 9 8 7  
- 8 . 0 4 2 0  
- 3 . 4 8 3 9  
- 4 . 0 8  1 2  
-  5 . 6 6 4 8  
- 4 . 6 2 5 9  
- 8 . 8 2 6 3  
- 3 . 4 1 3 9  
- 4 . 2 4 5 7  
- 5 . 5 0 2 5  
-5•4849 
- 4 . 8 8 8 7  
- 5 . 2 6 2 0  
- 7 . 4 4 5 0  
- 7 . 1 7 1 0  
- 5 . 4 6 5 0  
- 7 . 8 0 2 3  
- 8 . 0 0 3 3  

- 1 7 . 8 5 0 1  
- 1 6 . 4 7 5 2  

- 6 . 6 2 2 8  
- 1 7 . 7 8 4 5  
- 1 3 . 5 4 7 1  

- 9 . 3 2 3 0  

A C T .  C O E F = .  

5 . 9 1 E — 3 1  
5 . 9 8 c — 3 1  
8 . 7 4 6 - 0 1  
8 . 6 9 E - 3 1  
8 . 9  I E  — 3 1  
8 . 6 9 E - 0 1  
5 . 3 6 E - 0 1  
8 . 7 7 6 - 0 1  
5 . 9 1 6 - 3 1  
1 . 0 1 E  3 0  
8 . 5 8 6 - 3 1  
3 . 5 8 E - 3 1  
8 . 8 1 6 - 3 1  
l . O O E  J O  
8 . 7 1 6 - 3 1  
l . O O E  3 0  
8 . 7 3 6 - 3 1  
8 . 7 9 E - 3 1  
l . O O E  3 0  
8 . 7 9 6 - 3 1  
l . O O E  3 0  
8 . 7 5 6 - 3 1  
8 .  7 7 E - 3  1  
1 . O O E  3 0  
8 . 7 7 E - 3 1  
l . O O E  3 0  
8 . 7 7 c - 0 1  
1 . 0 0 c  3 0  
8 . 7 J E - 0 1  
l . O O c  3 0  
l . O O E  3 0  
5 . 9 8 E - 3 1  
3 . 5 2 E - 0 1  
5 . B 7 E - J 1  
8 . 7 5 E - 0 1  

L O G  A  C O F  

- 0 . 2 2 8 3  
- 0 . 2 2 3 3  
- 0 . 0 5 8 7  
- 0 . 0 6 1 1  
- 0 . 0 5 0 3  
- 0 . 0 6 1 1  
- 0 . 2 3 2 5  
- 0 . 0 5 7 1  
- 0 . 2 2 8 2  

0 . 0 0 2 3  
- 0 . 0 6 1 4  
- 0 . 0 6 1 4  
- 0 . 0 5 4 8  

0 . 3 0 2 0  
-0 .0602  

0 . 3 0 2 0  
- 0 . 0 5 9 0  
- 0 . 0 5 5 8  

0.0020  
- 0 . 0 5 5 8  

0.0020  
- 0 . 0 5 7 9  
- 0 . 0 5 7 1  

0 . 3 0 2 0  
- 0 . 0 5 7 1  

0 . 0 0 2 0  
- 0 . 0 5 7 1  

0 . 0 0 2 0  
- 0 .  0 5 9 0  

0 . 3 0 2 0  
0 . 0 0 2 0  

- 0 . 2 2 3 2  
- 0 . 4 5 2 9  
- 0 . 2 3 1 7  
- 0 . 0 5 7 9  



12 FE(0H)3 -1 1.12E-11 
77 FE(0H)2 1 2 .08E-06 
78 FE t OH)3 0 3 .43E-06 
79 FE(OH)4 -1 5.20E-07 
80 FE(OH)2 0 B.63E-10 
15 FES04 1 3.44E- 12 
16 FECL 2 5.266-15 
28 FECL2 1 1 .0 4E— 16 
33 FECL 3 0 1 .5 7E—20 
34 FES04 0 7.42E-03 
101 MN 2 8.24E-03 
102 MN 3 1.09E-26 
1 06 MNOH 1 8.57E-07 
107 MN(OH)3 -1 4.6 7E — 17 
11 1 MNMCU3 1 3.07E-03 
1 09 MNS04 0 7.306-04 
110 MN(N03)2 0 2.OOE—09 
103 MNCL 1 5.15E-05 
1 04 MNCL2 0 2.33E-08 
105 MNCL3 -1 2.12E-11 
1 08 MNF 1 1 • 7 OE— 05 
115 HMN02 -1 3.05E-I6 
85 N03 -1 2.34E 01 

MUNSANTO SMG S? ECI AT I ON USING 

I  . 0 5 =  
2 . 3 2  =  
7  . 9 0  =  
» .20 = 
9 . 6 1  =  
2.2 71 
5  .  7 6 :  
3 . 2 3  =  
9  . 7 2 :  
4  .  6 9 ;  
1  . 5 0 :  
1  . 9 9  =  
1  .  1 9 :  
» . 4 l :  
2  . 6 5 :  
4 . 6 4 :  
1 .  12: 
5 . 7 0 :  
1  . 8 5 i  
1  . 3 2 f  
2 . 3 0 :  
3 . 4 7 ;  
3 . 7 7 :  

- 1 6  
- 1  1  
- 1 1  
-1  2  
- 1 5  
- 1 7  
-20 
- 2 2  
-26 
-08 
- 0 7  
- 3 1  
- 1 1  
- 2 2  
-08 
- 0 9  
> 1 4  
> 1 0  
> 1 3  
> 1 6  
> 1 0  
> 2 1  
> 0 4  

- 1 5 . 9 7 9 7  
- 1 0 . 6 3 5 4  
- 1 0 . 1 0 2 6  
- 1 1 . 3 7 6 7  
- 1 4 . 0 1 7 1  
- 1 6 . 6 4 4 4  
- I  9 . 2 3 9 3  
- 2 1 . 0 8 4 5  
- 2 5 . 0 1 2 5  
- 7 . 3 1 0 7  
- 6 . 8 2 3 7  

- 3 0 . 7 0 0 7  
- 1 0 . 9 2 2 9  
- 2 1 . 3 5 5 7  
- 7 . 5 7 7 4  
- 8 . 3 1 5 0  

- 1 3 . 9 5 1 1  
- 9 . 2 4 4 1  

-  1 2 . 7 3 2 1  
- 1 5 . 8 8 0 3  

- 9 . 6 3 7 6  
- 2 0 . 4 5 9 3  
- 3 . 4 2 3 5  

. 9 . 1  7 Q 5 3 E -  1  7  
2 . 0 3 0 2 1 E - 1 I  
7 . 9 3 2 4 3 E - 1 1  
3  «  6 8 3 5 7 E — 1 2  
9 . 6 5 3 4 6 E - I  5  
1 . 9 8 4  6 3 E  —  I  7  
3 . 3 8 0 7  7 E - 2 0  
7 . 2 0 4 4 6 E - 2 2  
9 . 7 6 1 5 1 E - 2 6  
4 . 9 1 3 1 5 E - 0  3  
8 . 9 7 6 2 5 E - 0 8  
7 . 0 2 1 1 0 E - 3 2  
1 . 0 4 5 2 1 E - 1 1  
3 . 8 5 8 4 9 E — 2 2  
2 . 3 1 5 9 4 E —  0 6  
4 . 0 6 4  7 9 E - 0 9  
1 . 1 2 4 3 4 E - 1 4  
4 . 9 8 8 3 6 E - 1 0  
1 • 8 6 1 5 5 E — 1 3  
1 . 1 5 2 9 0 E — 1 6  
2 . 0 1 5  7 7 E - 1 0  
3 . 0 3 9 5 9 E — 2 1  
3 . 2 6 4 6 9 E — 0 4  

- 1 6 . 0 3 7 6  
- 1 0 . 6 9 2 5  
- 1 0 . 1 0 0 6  
- 1 1 . 4 3 3 7  
- 1 4 . 0 1 5 1  
- 1  6 . 7 0 2 3  
- 1 9 . 4 7 1 0  
- 2 1 . 1 4 2 4  
- 2 5 . 0 1 0 5  

- 7 . 3 0 6 6  
- 7 . 0 4 6 9  

- 3 1 . 1 5 3 6  
- 1 0 . 9 6 0 6  
- 2 1 . 4 1 3 6  

- 7 . 6 3 5 3  
- 3 . 3 1 2 9  

- 1 3 . 9 4 9 1  
- 9 . 3 0 2 0  

- 1 2 . 7 3 0 1  
- 1 5 . 9 3 8 2  

- 9 . 6 9 5 6  
- 2 0 . 5 1 7 2  

- 3 . 4 8 6 2  

a.75E-31 -0.0579 
8.7 7E-J 1 -0.0571 
l.OOE 30 0.0020 
6. 77E-J 1 -0.0571 
l.OOE 30 0.0 020 
6.75E-J1 -0.0579 
5.87E-0I -0.2317 
8.75E-3 1 -0.0579 
l.OOE 00 0.0020 
l.OOE 30 0.0020 
5.98E-01 -0.2232 
3.52E-01 -0.4529 
6.75E-01 -0.0579 
8.75E-31 -0.0579 
8.75E-01 -0.0579 
l.OOE 00 0.0020 
l.OOE 00 0.0020 
8.75E-01 -0.0579 
l.OOE 00 0.0020 
6.75E-01 -0.0579 
8.75E-01 -0.0579 
8.75E-01 -0.0579 
8.66E-0 1 -0.0626 

1 8  
22 

1 5 1  
20 
1  3  
1 2 

1 1 3  
6 3  

11 1 
1 9  
6 5  

109 
1 1 8 

3 9  
110 
1 1 

1 0 8  
6 7  
5 9  
5 1  

1 5 0  
1 0  
6 6  
62 
5 0  

1  7 2  
1 7 3  
1 7 4  

P H A S E  

A N  H Y  D R  1  T  
A R A G 3 N I T  
A R T  I N  
0 R U C 1 T E  
C A L C 1 T E  
D O L O M I T E  
F E 0 H 3 A  
F L U O R  
G O E T H  
G r  3 J U M  
H A L  1 T E  
H E  H A  T 1  
H J N T 1 T C  
H Y O M A G  
M A G H E M  
M A G N E 5 I T  
M A G N E T  
M l R A b l  
N A H C U L  
N A T R O N  
NESQUE 
S I O E R I T E  
T H E N A R  
T H R N A T  
T R O N A  
M A N 3 A N U  
P Y R O L U S T  
0 1 R N S 1 T E  

1 A P  

2 . 0 9 E - 3 6  
2  . 7 2 E - 0 9  
7 . 2 0 E - 2 7  
2.62 E-18 
2 . 7 2 E - 0 9  
7 . 3 0 E - 1 3  
1 . 5 3 E  0 3  
1 . 5 6 E - 1 0  
1 . 1 7 E - 4 0  
2 . 0 8 E - 0 6  
2 . 6 9 E - 3 5  
2 . 3 5 E  3 5  
5 . 2 6 E - 3 5  
5 . 0 0 E - 4 A  
2 . 3 5 E  0 6  
2 . 6 8 E - 0 9  
2 . 0  0 E —  0  2  
5 . 1 7 E - 3 9  
9 • 7 3 E - 3 6  
6 . 7 3 E - 1 2  
2 . 6 6 E - 0 9  
4 . 1 9 E - 1 3  
5 . 1 8 E - 0 9  
6 . 7 5 E - 1 2  
6  •  5 6 E — 1 7  
8 . 5 7 E  0 6  
8 . 5 1 E - 3 2  
8 . 5 1 E - 0 2  

< T  L U G  I A P  L O G  < T  

3 . 6 1 E - 0 5  - 5 . 6 8 0 7  - 4 . 4 4 2 2  
7 . 3 8 E - 0 9  -  8 . 5 6 5 7  - 3 . 1 3 1 9  
3 . 8 6 E - 1 9  -  2 6 .  1 4 2 4  - 1 8 . 4 1 4 0  
J . 6 8 E — 1 2  -  1 7 . 5 8 1 7  - 1 1 . 4 3 3 9  
3 . 6 1 E - 0 9  - 8 . 5 6 5 7  - 8 . 4 1 9 3  
1 . 6 J E - 1 7  -  1 7 . 1 3 6 9  - 1 6 . 7 3 7 2  
7 . 6 7 E  0 4  3 . 1 8 5 0  4 . 6 d 5 0  
2 . 8 6 E - 1 1  - 9 . 8 0 7 9  -  1 0 . 5 4 3 0  
1 . 2 1 E —  4 2  - 3 9 . 9 3 2 9  - 4 1 . 9 1 7 5  
2 . 5 3 E - 0 5  - 5 . 6 8 1 0  - 4 . 5 9 7 3  
3 . 6 0 E  0 1  - 5 . 5 6 9 8  1 • 5 5 6 2  
7 . 2 3 E - 0 4  6 . 3 7 0 5  - 3 . 1 4 0 9  
1 . 6 3 E - 3 0  - 3 4 . 2 7 9 2  - 2 9 . 7 8 6 7  
7 . 3 8 E — 3 8  - 4 3 . 2 9 5 7  - 3 7 . 1 0 3 5  
2 . 3 4 E  0 6  6 . 3 7 0 5  6 . 3 7 0 0  
8 . 5 7 E - 0 9  - 8 . 5 7 1 2  - 8 . 0 6 6 8  
3 . 7 7 6 - 0 9  - 1 . 6 8 1 3  - 8 . 4 2 3 4  
2 . 2 6 E - 0 2  - 6 . 2 8 6 9  —  1 . 6 4 o 1  
2 . 2 3 E - 0 1  - 5 . 0 1 2 0  - 0 . 6 5 2 4  
1 • 7 7 E - 0 2  - 1 1 .  1 7 1 9  - 1 . 7 5 3 1  
d . 2 6 E - 0 6  - 8 . 5 7 1 6  - 5 . 0 8 3 2  
3 . 9 8 L - 1 1  - 1 2 . 3 7 7 9  - 1 0 . 4 0 0 4  
6 . 8 7 E - 0 1  - 6 . 2 8 5 5  - 0 . 1 6 2 9  
1 . 6 0 E  0 0  - 1 1 . 1 7 0 6  0 . 2 0 3 7  
5 . 1 3 E - 0 1  -  1 6 . 1 8 2 8  - 0 . 2 8 9 6  
4 . 1 O E  1 8  6 . 9 3 3 0  1 8 . 6 1 2 6  
4 . 7 9 E  1 6  - 1 . 0 7 0 3  1 6 . 6 8 0 3  
1 . 2 3 E  1 8  - 1 . 0 7 0 3  1 8 . 0 9 1 0  

1 A P/<T 

5 . 7 7 E - 0 2  
3 . 6 3 E - 0 1  
1 • 8 7 E  — 0 6  
7 . 1 1 E — 0 7  
7 . 1 4 5 — 0 1  
4  . 4 7 E - 0 1  
2 . 0 0  E - 0 2  
5 . 4 3 E  0 0  
9 . 6 5 E  0 1  
8 . 2 5 E - 0 2  
7 . 4 6 E — O d  
3 . 2 5 E  0 9  
3 . 2 2  E  —  O S  
6 . 4 2 E - 0 7  
l . O O E  0 0  
3 . 1 3 E - 0 1  
5 . 5 2  E  0 6  
2 . 2 9 E - 0 7  
4 . 3 7 E - 0 5  
3 . 8 1 E - 1 0  
3 . 2 5 E - 0 4  
1 . 0 5 5 - 0 2  
7 . 5 4 E - 0 9  
4 . 2 2 5 - 1 2  
1 .28HT16 
2 . 0 9 E -  1 2  
1 . 7 8 5 - 1 8  
6 . 9 0 E - 2 0  

L O G  1 A P / < T  

- 1 . 2 3 6 5 6  
- 0 . 4 3 3 6 0  
- 7 . 7 2 8 4 2  
- 6 . 1 4 7 8 6  
- 0 . 1 4 6 4 7  
- 0 . 3 4 9 6 5  
- 1 . 6 9 9 9 6  

0 . 7 3 5 0 6  
1 . 9 3 4 6 3  

- 1 . 0 8 3 6 8  
- 7 . 1 2 6 0 3  

9 . 5 1  1  4 5  
- 4 . 4 9 2 5 4  
- 6 . 1 9 2 2 0  

0 . 0 0 0 5 1  
- 0 . 5 0 4 3 9  

6 . 7 4 2 0 2  
- 6 . 6 4 0 7 6  
- 4 . 3 5 9 5 9  
- 9 . 4 1 8 7 7  
- 3 . 4 6 8 3 7  
- 1 . 9 7 7 5 0  
- 8 . 1 2 2 5 5  

- 1 1 . 3 7 4 2 6  
- 1 5 . 8 9 3 1 9  
- 1 1 . 6 7 9 6 1  
- 1 7 . 7 5 0 5 3  
- 1 9 . 1 6 1 2 7  

D t _ G R  

- I . 6 2 7 4 1  
- 0 . 5 6 9 9 9  

- 1 0 . 1 5 4 7 5  
- 8 . 0 7 7 9 7  
- 0 . 1 9 2 4 5  
- 0 . 4 6 9 4 3  
- 2 . 2 3 3 6 6  

0 . 9 6 5 8 3  
2 . 6 0 7 7 1  

-  1  . 4 2 3 9 0  
- 9 . 3 6 3 2 4  
1 2 . 4 9 7 5 0  
- 5 . 9 0 2 9 6  
- 6 . 1 3 6 2 3  

0 . 0 0 0 6 7  
- 0 . 6 5 2 7 4  

H . 8 5 6 0 0  
-  8 . 7 2 5 6 1  
- 5 . 7 2 8 2 8  

- 1 2 . 3 7 6 7 8  
- 4 . 5 8 3 5 4  
- 2 . 5 9 3 3 3  

- 1 0 . 6 7 2 6 1  
- 1 4 . 9 4 5 2 2  
- 2 0 . 6 8 2 6 3  
- I  5 . 3 4 6 4 0  
- 2 3 . 3 2 3 3 5  
- 2 5 . 1 7 6 9 1  



1  7 5  
1  7 b  
1 7 7  
I  7 8  
1 7 9  
1 9 0  
1 9 1  
1 8 3  
1 8 4  
1 9 5  
186 
1 9 0  
1 9  1  

N J S T I T E  
a i X B Y I T E  
H A U S M l T E  
M N 0 H 2  
M N D H 3  
M A N 3 A N 1 T  
9 HUDOC HR 
M N C L 2  
M N C L 2 . 1 M  
H ^ C L 2 . 2 M  
M N C _ 2 « 4 W  
M N S D 4  
M N 2 S 0 4 • 3  

8 . S 1 E - 0 2  
4 . 2 9 E - 2 1  
1. Obu 3 9  
1 . 5 4 E - 2 2  
4 . 9 9 E - 5 4  
6 . 5 5 E - I  1  
1  . 5 B E - 1 3  
I . 6 9 E - 1 3  
1 . 6 9 E - 1 3  
1 . 6 9 E - 1 3  
1 . 6 9 6 - I  3  
1 . 2 1 E - 1 0  
1 . 2 1 E - 7 1  

3 . 1 9 E  1 7  
6 . 5 6 E - 0 1  
b .  1 7 E  6 3  
9 . 3 9 E - 1 4  
6 . 1 9 E - 3 7  
5 . 7 8 E - 0 1  
3 . 3 1 E - 1 1  
1 . 8 0 E  0 9  
5 .  2 9 E  
8 . 4 3 E  
1 . 6 7 E  
1 . 2 7 E  

0 5  
0 3  
02 
0 3  

2 . 4 3 E - 0 5  

- 1  . 0 7 0 3  
- 2 0 . 3 6 7 6  
3 9 . 0 2 5 9  

- 2 1 . 8 1 2 6  
- 5 3 . 3 0 2 1  
- 1 0 . 1 8 3 9  
-  1 2 * 8 0 2 0  
-  1 2 . 7 7 1 2  
-  1 2 . 7 7 1 3  
- 1 2 . 7 7 1 5  
- 1 2 . 7 7 1 7  

- 9 . 9 1 7 0  
-  7 0 . 9 1 7 6  

1 7 . 5 0 4 0  
- 0 . 1 8 3 0  
6 3 . 7 9 0 1  

- 1 3 . 0 2 7 1  
- 3 6 . 2 0 8 1  

- 0 . 2 3 8 0  
- 1 0 . 4 8 0 6  

9 . 2 5 4 8  
5 . 7 2 3 5  
3 . 9 2 6 0  
2 . 2 2 2 0  
3 . 1 0 3 6  

— 4 . 6 1 4 3  

2 . 6 7 E - 1 9  
6  .  5 4  £  —  2 1  
1 . 7 2 E - 2 5  
1  . 6 4 E - 0 9  
8 .  0 5 = - 1 8  
1 . 1 3 E - 1 0  
4 . 7 7 E - 0 3  
9 . 4 2 E - 2 3  
3 . 2 0 E - 1 9  
2 . 0 1 S - 1 7  
1 . 0 1 E —  1 5  
9 . 5 3 E - 1 4  
4 . 9 7 E - 6 7  

- 1 8 . 5 7 4 2 6  
- 2 0 . 1 8 4 6 3  
- 2 4 . 7 6 4 2 1  
- 8 . 7 9 5 4 5  

- 1 7 . 0 9 4 0 2  
- 9 . 9 4 5 8 7  
- 2 . 3 2 1 4 0  

- 2 2 . 0 2 5 9 6  
- 1 8 . 4 9 4 7 7  
- 1 6 . 6 9 7 4 3  
- 1 4 . 9 9 3 7 3  
- 1 3 . 0 2 0 6 9  
- 6 6 . 3 0 3 2 8  

- 2 4 . 4 0 5 6 2  
- 2 b . 5 2 1 5 b  
- 3 2 . 5 3 8 8 8  
- I  1 . S 4 3 6 4  
- 2 2 . 4 6 0 6 6  
- 1 3 . 0 6 8 3 6  

- 3 . 0 5 0 2 0  
- 2 8 . 9 4 0 9 6  
- 2 4 . 3 0 1 1 6  
- 2 1  . 9 3 9 5 6  
- I  9 . 7 0 0 9 9  
- 1 7 . 1 0 8 5 1  
- 3 7 . 1 1 9 0 9  

9 U M Q E R  O F  W A R N I N G S ®  N J M 8 E R  O F  E X T E N S I O N S -

1 . 3 5  S E C .  1 7 . 5 5 . 4 2  F R I D A Y  1 9  J U L  8 5  W A T F 1 V  -  M A R  1 9 8 0  V 2 L 0  
DIAGNOSTICS 

C O M P I L E  T I M E ®  

N J M 3 E R  O F  E R R O R S ®  0 ,  

3 . 5 2  S E C , E X E C U T I O N  T I M E ®  

C S S T O P  

I 




